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71/ Preamble
7KHVHFRQGVHDVRQRI WKH6DXGL)UHQFKPLVVLRQLQDO<DPƗPDZDVFDUULHGRXWIURP1RYHPEHUWR'HFHPEHU
XQGHUWKHVXSHUYLVLRQRI-pUpPLH6FKLHWWHFDWWH&156,YU\VXU6HLQH	Տ$EGDOՏ$]Ư]DO*KD]]Ư.LQJ6DXG
8QLYHUVLW\5L\DGK
Team
Saudi Partx $/$./$%ƮՏ$EGDOODK6DXGL&RPPLVVLRQIRU7RXULVPDQG$QWLTXLWLHV%LVKDx AL-+$0Ɩ'Տ$EGDOՏ$]Ư]6DXGL&RPPLVVLRQIRU7RXULVPDQG$QWLTXLWLHV5L\DGK±DUFKDHRORJLVWx AL-Ձ,1ǋՏ$EGDOՏ$]Ư]6DXGL&RPPLVVLRQIRU7RXULVPDQG$QWLTXLWLHV5L\DGK±DUFKDHRORJLVWx $/4$51ƮՏ$ZDGK6DXGL&RPPLVVLRQIRU7RXULVPDQG$QWLTXLWLHV5L\DGK±DUFKDHRORJLVWx AL-'$:$<6+6XO԰ƗQ.RZHwW±DUFKDHRORJLVWx AL-Ա$<5ƮՁƗPLG.RZHwW±DUFKDHRORJLVW
French Partx 'U$QWRLQHCHABROLeFROH)UDQoDLVHG¶$WKqQHV±*HRPRUSKRORJLVWx *XLOODXPH)257,18QLYHUVLWp3DULV,93DULV6RUERQQH0DVWHU6WXGHQW±*HRPRUSKRORJLVWx 3URI(ULFFOUACHE8QLYHUVLW\3DULV6RUERQQH$EX'KDEL±*HRPRUSKRORJLVWx 'DYLG*$1'5($8&5$WHUUH*UHQREOH±5HVWRUHUx %UXQR*$9$==,8QLYHUVLWpGH6WUDVERXUJ3K'VWXGHQW±*HRSKLVLFLVWx 'U+HUYp021&+278QLYHUVLWp3DULV6RUERQQHSRVWGRFWRUDOIHOORZ/DEH[5HV0HG±$UFKDHR]RRORJLVWx 6pEDVWLHQ025,6(7&5$WHUUH*UHQREOH±5HVWRUHUx 'U0LFKHO028721&1561DQWHUUH±$UFKDHRORJLVWx /DHWLWLD081'87(*8<8QLYHUVLWp3DULV3DQWKpRQ6RUERQQH0DVWHU6WXGHQW±$UFKDHRORJLVW	GUDZHUx 0DWKLHX1,9(/($8±6XUYH\RUx 3URI&KULVWLDQ52%,1&156,YU\VXU6HLQH±$FDGpPLHGHV,QVFULSWLRQVHW%HOOHV/HWWUHV±+LVWRULDQx Thomas 6$*25<±3KRWRJUDSKHUx 'U-pUpPLH6&+,(77(&$77(&156,YU\VXU6HLQH±$UFKDHRORJLVWx 'U3LHUUH6,0(21SRVWGRFWRUDOIHOORZ&156,YU\VXU6HLQH±$UFKDHRORJLVW
Support
7KH6DXGL)UHQFK0LVVLRQEHQH¿WHGIURPWKH¿QDQFLDODQGWHFKQLFDOVXSSRUWIURPx 6XSUHPH&RPPLVVLRQIRU7RXULVPDQG$QWLTXLWLHV5L\DGKx .LQJ6DXG8QLYHUVLW\5L\DGKx )UHQFK0LQLVWU\RI)RUHLJQ$IIDLUV3DULVx )UHQFK(PEDVV\5L\DGKx &HQWUH1DWLRQDOGHOD5HFKHUFKH6FLHQWL¿TXH3DULVx 805©2ULHQWHW0pGLWHUUDQpHª,YU\VXU6HLQHx $JHQFH1DWLRQDOHSRXUOD5HFKHUFKH3DULVx 8QLYHUVLWp3DULV,93DULV6RUERQQHx /DEH[5HV0HG5HOLJLRQHW6RFLpWpHQ0pGLWHUUDQpH8QLYHUVLWp3DULV6RUERQQHx eFROHHW2EVHUYDWRLUHGHV6FLHQFHVGHOD7HUUH,QVWLWXWGH3K\VLTXHGX*OREHGH6WUDVERXUJ
Acknowledgments
:HZRXOGOLNHWRWKDQNWKHVHLQVWLWXWLRQVPRVWZDUPO\IRUWKHLUVXSSRUW:HDUHDOVRPRVWJUDWHIXOWRSHRSOHZKRSXW
WKHLUWUXVWLQRXUZRUNDQGGLGWKHLUEHVWWRPDNH¿HOGZRUNSRVVLEOHDQGHDVLHULQ5L\DGKDQG3DULV+5+3ULQFH6XOWDQ
ELQ6DOPDQELQ$EGXO$]L]3UHVLGHQWRI6XSUHPH&RPPLVVLRQIRU7RXULVPDQG$QWLTXLWLHV>6&7$@DQG&KDLUPDQRI
WKH%RDUGRI'LUHFWRUVRI6&7$3URI$OLDO*KDEEDQ9LFH3UHVLGHQWRI6&7$IRU$QWLTXLWLHVDQG0XVHXPV5L\DGK
-DPDO 2PDU +HDG RI WKH 5HVHDUFK DQG ([FDYDWLRQ &HQWUH 6&7$ 5L\DGK -HDQ/RXLV /DYHLOOH &XOWXUDO DGYLVRU
)UHQFK(PEDVV\LQ5L\DGK3LHUUH9LQFHQWFRRSHUDWLRQDWWDFKp)UHQFK(PEDVV\LQ5L\DGK0DULH9pURQLTXH'LD-
PDQW&156,YU\0DJDOL3LFRQH8QLY3DULV,9
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2/ Geographic and historical settings
$O.KDUMDUHDLVRQHRIWKHPDMRURDVHVRIWKH1DMGLQWKHYHU\KHDUWRIWKH.LQJGRPRI6DXGL$UDELD)LJ7KLVRDVLV
RZHVLWVIHUWLOLW\WRLWVVSHFL¿FJHRJUDSKLFFRQWH[WLWLVQHVWHGDWWKHFRQÀXHQFHRIVHYHUDOZDGLVDQGEHQH¿WVIURPRQH
RIWKHODUJHVWGUDLQDJHEDVLQLQ$UDELD0RUHRYHUDUWHVLDQZHOOVSURYLGHGZDWHUGRZQWRDUHFHQWWLPH7KH\DUHQRZ
HPSW\GXHWRDFWLYHSXPSLQJRIJURXQGZDWHU
7KHVHHQYLURQPHQWDOFRQGLWLRQVPDGHWKLVDUHDRQHRIWKHPRVWDWWUDFWLYHUHJLRQVRI&HQWUDO$UDELDIRUVHWWOHGFRP-
PXQLWLHV$VLWLVRQHRIWKHUDUHIHUWLOHDUHDVLQ&HQWUDO$UDELDWKHUHJLRQRIDO.KDUMDSSHDUVDVDQREYLRXVVWRSSLQJ
SRLQWDQGDVDPDLQFURVVURDGRQWKHFRPPHUFLDOURDGVWKDWOLQNHG<HPHQDQGWKHՁLMƗ]WRWKH*XOIDQG0HVRSRWDPLD
Geographic and physiographic settings
7KHDUHDRIDO.KDUMLQWKHHDVWHUQSDUWRIWKH1DMGLQ(DVW&HQWUDO6DXGL$UDELDOLHVEHWZHHQODWLWXGHDQG
1DQGORQJLWXGHDQG(,WLVFKDUDFWHUL]HGE\DYDULHW\RIJHRORJLFDOIHDWXUHVWKDWKDYHDWWUDFWHGKXPDQSRSX-
ODWLRQVVLQFHSUHKLVWRULFWLPHV9DVOHWet al7RGD\LWVKHOWHUVRQHRIWKHPDLQFLWLHVLQWKH5L\DGKDUHDNP
VRXWKZHVWRIWKHFDSLWDO
$VXFFHVVLRQRIQRUWKZHVWWUHQGLQJFXHVWDVRI/DWH-XUDVVLFWR&UHWDFHRXVIRUPDWLRQVZLWKVRXWKZHVWIDFLQJVFDUSV
PDUNVWKHQRUWKHUQSDUWRIWKH5L\DGKDUHD)XUWKHUVRXWKWKHVFDUSVDUHRULHQWHGWRZDUGVWKHVRXWKZHVW7KHVHDUH
-DEDOԱXZD\TERUGHULQJDO.KDUMDUHDWRWKHZHVWLWFURVVHV&HQWUDO$UDELDIURPQRUWKWRVRXWKLQDFUHVFHQWVKDSHG
DUF
-DEDODO-XED\OZKLFKERXQGVWKHFLW\RI5L\DGKWRWKHHDVW
-DEDODOՏ8UXPDIXUWKHUHDVWWKDWUXQVSDUDOOHOWRWKH-DEDODO-XED\O
$WDO.KDUMWKHQRUWKVRXWKVFDUSVDUHFXWE\WKHFRQYHUJHQFHRIWKH&HQWUDO$UDELDQJUDEHQV\VWHPFRPSRVHGRIWKH
1LVƗՂ$ZVD԰%XՏD\MƗՎ5XIƗՏDQG0XJKDUDJUDEHQV
)OXYLDOVWUXFWXUHVLQWKHUHJLRQUXQIURPWKHԱXZD\THVFDUSPHQWDFURVVWKHԱXZD\TSODWHDXLQDJHQHUDOO\ZHVWHDVW
FRXUVH7RZDUGVWKHFHQWUHRIDO.KDUMDUHD WKHZDGLFRXUVHVIROORZWKHJUDEHQVWUXFWXUHVVXFKDV:ƗGƯ1LVƗՂDQG
:ƗGƯDV6DKEƗՎ6RXWKHDVWRI5L\DGKDVHULHVRISDUDOOHOZDGLVGUDLQVRXWKZDUGLQWR:ƗGƯDV6DKEƗՎDQGKDYHEURXJKW
FRQVLGHUDEOHDPRXQWVRIÀXYLDOGHSRVLWVLQWRWKH.KDUMFOXVH
2YHUWKHSDVWPLOOHQQLDWKHZHVWHDVWD[LVRIWKHGLSIURPWKHՁLMƗ]WRWKH&HQWUDO$UDELDQVKLHOGKDVFDXVHGWKHHPHU-
JHQFHRIVXEVXUIDFHZDWHUVLQWKHIRUPRIVSULQJVDQGPDUVKHVLQWKH5L\DGK.KDUMDUHD7KHUXSWXUHRIWKH$UDELDQ
VKLHOGE\WKHWHFWRQLFVWKDWFUHDWHGWKH&HQWUDO$UDELDQJUDEHQV\VWHPKDVDFWLYDWHGDVHULHVRIQDWXUDODUWHVLDQVSULQJV
LQWKHDUHD,QDGGLWLRQFKHPLFDOGLVVROXWLRQRIOLPHVWRQHE\JURXQGZDWHUOHGWRWKHIRUPDWLRQRIXSWRPHWUHGHHS
NDUVWVLQNKROHVVRXWKRIDO.KDUM
7KLVVSHFL¿FJHRPRUSKRORJLFDOFRQ¿JXUDWLRQDURXQGDO.KDUMOHGWRWKHFRQYHUJHQFHRIVXEWHUUDQHDQDQGVXUIDFHZD-
WHUVWRWKHDFWLYDWLRQRIDUWHVLDQVSULQJVDQGWRWKHIRUPDWLRQRINDUVWVLQNKROHVZKLFKSURYLGHGLPSRUWDQWSHUHQQLDO
ZDWHUVRXUFHV7KHVHIHDWXUHVKDYHEHHQGHFLVLYHLQWKHVHGHQWDU\RFFXSDWLRQRIWKLVDUHD
Historical setting
7KHIDYRXUDEOHHQYLURQPHQWPDGHWKLVRDVLVRQHRIWKHPDLQDFWRUVRIWKHKLVWRU\RI$UDELDQ3HQLQVXOD0DQ\SUHLVODPLF
DQG,VODPLFVRXUFHVPHQWLRQWKHUHJLRQDQGLWVPDLQSRSXODWHGSODFHV<DPƗPD-DZZDO.KDUM
$FFRUGLQJWRWKH$UDELFWUDGLWLRQDO<DPƗPDZDVWKHFHQWUHRIWKHNLQJGRPRI7DVLPDQG-DGLV7KLVWUDGLWLRQDOVRPHQ-
WLRQVWKDWWKLVNLQJGRPGLVDSSHDUHGLQWKHHDUO\WKFHQWXU\ZKHQWKHՂLP\DULWHNLQJ+DVDQ7XEED+DVVƗQ<XKDՎPLQ
VRQRI$EƯNDULE$VՏDGWRRNFRQWURORIWKHDUHDDQGHQWUXVWHGLWWRWKHWULEHRI.LQGD7KLVHYHQWFRXOGEHHFKRHGE\WKH
6RXWK$UDELFLQVFULSWLRQ5\IRXQGLQ:ƗGƯ0DՎVDO1DMG
,WZDVSUREDEO\DWWKDWWLPHWKDWWKH%DQǌ+DQLIDVHWWOHGLQWKLVUHJLRQ7KLVWULEHZHQWGRZQLQKLVWRU\ZLWKWKHHPHU-
JHQFHZLWKLQLWRIWKHVRFDOOHG)DOVH3URSKHW0XVD\OLPD&RQWHPSRUDU\ZLWK3URSKHW0XՂDPPDG0XVD\OLPDIHGHU-
DWHGWKHWULEHVIURPWKH1DMG6WDQGLQJLQWKHZD\RIWKH¿UVW0XVOLPFRPPXQLW\WKH\ZHUH¿QDOO\GHIHDWHGLQWKHEDWWOH
RIՏ$TUDED7KHDUHDIHOOLQWRWKHKDQGVRIWKH0DGLQDDGPLQLVWUDWLRQ
'XULQJWKHUHLJQRIWKH¿UVW8PD\\DGFDOLSK0XՏDZL\DWKRXVDQGVRIIDPLOLHVZHUHEURXJKWIURP6\ULDWR
DO<DPƗPDVRDVWRPDLQWDLQIDUPLQJDUHDV
7KHDUHDSURJUHVVLYHO\EHFDPHGHSRSXODWHGDWWKHEHJLQQLQJRIWKH$EEDVLGSHULRGVRWKDWZKHQWKHÀHHLQJ
DUP\RIWKH%DQǌDO8NKD\GLUHQWHUHGDO<DPƗPDWKH\IRXQGDUHJLRQGHSULYHGRIDJRYHUQRU7KLVWULEHFRQWUROOHGWKH
UHJLRQIRUWZRFHQWXULHV)URPWKHWKWRWKHWKFHQWXU\$'WKHDUHDLVVHOGRPPHQWLRQHGDQGLWLVOLNHO\WKDWLWZDV
GHSRSXODWHG
93/ Historiography of the exploration of al-Kharj area
:ULWLQJRIKLVYHQWXUHVLQWR&HQWUDO$UDELDLQ±+6W-3KLOE\FRQFOXGHGKLVDFFRXQWE\WKHVHZRUGV
‘I trust that I have said enough to show that there is much in Southern Najd to encourage further investigation, 
DQGWRVKRZWKDWLQ.KDUMDQGWKH$ÀDMLQGLVWDQW-DIXUDLQ:XEDUDQGSRVVLEO\RWKHUEXULHGFLWLHVRIWKHVRXWK-
HUQVDQGVWKHUHOLHVRSHQDIUXLWIXO¿HOGIRUWKHDUFKDHRORJLVWRIWKHIXWXUH¶3KLOE\
7KHVHSURPLVLQJZRUGVVKRXOGKDYHEHHQDOOWKHPRUHLQYLWLQJVLQFHWKLVDUHDLVDFURVVURDGEHWZHHQWKH$UDELDQ*XOI
WKH+LMƗ]DQG<HPHQDQGLVWKHUHIRUHFUXFLDOIRUWKHXQGHUVWDQGLQJRIFLUFXODWLRQDQGFRQWDFWVZLWKLQWKH$UDELDQ3HQ-
LQVXOD
,QVSLWHRIWKLVDUFKDHRORJLFDOUHPDLQVLQ&HQWUDO$UDELDKDYHUDUHO\EHHQSDUWLFXODUO\QRWLFHG,Q&RO*GH*DXU\
UHSRUWHGWKHSUHVHQFHRIWXPXOXV¿HOGV'H*DXU\$IHZ\HDUVODWHU3KLOE\FRPSOHWHGWKHGHVFULSWLRQRIWKHRDVHV
RIDO$ÀƗMDQG:ƗGƯ'DZƗVLU3KLOE\,QDFRPSUHKHQVLYHDUFKDHRORJLFDOVXUYH\RIWKH.LQJGRPRI6DXGL
$UDELDZDVFDUULHGRXWLQ&HQWUDO$UDELDDQGLGHQWL¿HGVL[WHHQVLWHVLQWKHRDVLVRIDO.KDUMDORQH=DULQVet al
FRQ¿UPLQJWKHSRWHQWLDORIWKHDUHD&RQVHTXHQWO\LQWKHODWHVDQGLQWKHV$DO*KD]]LLQLWLDWHGH[FDYDWLRQV
DWVHYHUDOVLWHVLQWKHRDVLVDO*KD]]LDE
±7UDYHORI3KLOE\LQWKH1DMGLQWZRGHWDLOHGDFFRXQWVKDYHEHHQSXEOLVKHG
3KLOE\+6W-%6RXWKHUQ1HMG-RXUQH\WR.KDUM$ÀDM6XODL\\LODQG:ƗGƯ'DZDVLULQ&DLUR
7KH$UDE%XUHDX
3KLOE\+6W-%³6RXWKHUQ1DMG´The *HRJUDSKLFDO-RXUQDOYROQR0DUS
¶V±6WD\RI*HUDOGGH*DXU\LQDO.KDUMDUHDDQGGHVFULSWLRQRIDQHFURSROLV
'H*DXU\*³$%XULDO*URXQGLQ$O.KDUM´7KH*HRJUDSKLFDO-RXUQDOYROQR6HS2FW
S
),*85(/2&$7,212)7+(2$6,62)$/.+$5-$1',76(19,5210(17$/&217(;7>)5(1&+6$8',$5&+$(2/2*,&$/0,66,21,1<$0Ɩ0$@
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±7UDYHORI3KLOE\LQ)HEUXDU\LQWKH$ÀƗMDQG:ƗGƯ'DZDVLUDUHDV
3KLOE\+6W-%³7ZRQRWHVIURP&HQWUDO$UDELD´The *HRJUDSKLFDO-RXUQDOYRO-DQ-XQ
S
±&RPSUHKHQVLYH6XUYH\FDUULHGRXWE\D6DXGL$PHULFDQWHDPIRUWKH'HSDUWPHQWRI$UFKDHRORJ\RIWKHNLQJ-
GRPRI6DXGL$UDELD6L[WHHQVLWHVZHUHLGHQWL¿HGDQGIHZVRXQGLQJVUHDOL]HGRQDSUHLVODPLFVLWHQHDUՏ$\QDOԵLODՏ
WRGD\GHVWUR\HGDQGLQWKHQHDUE\QHFURSROLV
=DULQV-,EUDKLP03RWWV'7(GHQV&K©6DXGL$UDELDQDUFKDHRORJLFDO5HFRQQDLVVDQFH
7KHSUHOLPLQDU\5HSRUWRQWKHWKLUGSKDVHRIWKH&RPSUHKHQVLYH$UFKDHRORJLFDO6XUYH\3URJUDP
7KH&HQWUDO3URYLQFHªAtlalS
±6RXQGLQJRQWKHVLWHRIՁD]PՏ$TƯODWRGD\GHVWUR\HG
$O*KD]]L$³$SUHOLPLQDU\UHSRUWRIDQH[FDYDWLRQDW+D]HP$JLODLQDO.KDUMRDVLVFHQWUDOUHJLRQ
RI6DXGL$UDELD´AtlalSSO
$O*KD]]L$$ZƗQIX lƗUL\\DPLQPDZTD ? ?D]P ?$TƯODPX 숁需fD 딀aWDO ?DU 쐀 0DQ ?DTDWDO5L\Ɨ 밀) 
>3RWWHU\RI WKHVLWHRIՁD]PՏ$TƯODDO.KDUM*RXYHUQRUDWH 5L\DGK3URYLQFH@5L\DGK'ƗUDWDO
PDOLNՏ$EGDOՏ$]Ư]
±([FDYDWLRQRIVHYHUDOWRPEVLQWKHQHFURSROLVRIՏ$\Q)DU]ƗQVXSHUYLVHGE\µ$EGDO$]L]DO*KD]]L
$O*KD]]L$  0DãUǌ ? PDVD 숀 ZWDZ ?ƯT DO0DQãƗW DO 숀aMDUL\\D IƯ PD 숁? ?  ?$\QƯ )DU]ƗQ$OPXMƗOODG
DODZDO'LUƗVDWPD\GƗQL\\DPXTƗUQDOLOPXTƗEDUƗDOUDNƗPL\\DWDO 숀aMDUL\\D5L\DGK'ƗUDWDO
PDOLNՏ$EGDOՏ$]Ư]$+$'>3URMHFWRIVWXG\DQGUHVHDUFKRQVWRQHVWUXFWXUHVLQՏ$\QƯ
)DU]ƗQDUHD9RO&RPSDUDWLYHVWXG\RIGU\VWRQHIXQHUDU\VWUXFWXUHV@
 ± 6WXG\ RI WKH TDQDW DW Տ$\Q )DU]ƗQ VXSHUYLVHG E\ µ$EG DO$]L] DO*KD]]L
$O*KD]]L$  0DãUǌ ? PDVD 숀 ZWDZ ?ƯT DO0DQãƗW DO 숀aMDUL\\D IƯ PD 숁? ?  ?$\QƯ )DU]ƗQ$OPXMƗOODG
DO ?ƗQƯ4DQƗWDOUƯIƯ)DU]ƗQ³ ?$\QƯ)DU]ƗQ´ZDIX lƗUKD'LUƗVDWPD\GƗQL\\DWDZ ?ƯTL\\DD ?ƗUL\\D
PXTƗUQD5L\DGK'ƗUDWDOPDOLNՏ$EGDOՏ$]Ư]$+$'>3URMHFWRIVWXG\DQGUHVHDUFK
RQVWRQHVWUXFWXUHVLQՏ$\QƯ)DU]ƗQDUHD9RO,UULJDWLRQTDQƗWDW)DU]ƗQ³Տ$\QƯ)DU]ƗQ´DQGLWVSRW-
WHU\'RFXPHQWDU\DUFKDHRORJLFDODQGFRPSDUDWLYHVWXGLHV@
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4/ Present issues for a study of al-Kharj area
%\LWVJHRJUDSKLFKLVWRULFDODQGDUFKDHRORJLFDOFRQWH[WWKLVRDVLVRIIHUVPDQ\RSSRUWXQLWLHVIRUWKHVWXG\RIWKHSHR-
SOLQJDQGRIWKHVHWWOHPHQWSURFHVVLQFHQWUDO$UDELDIURP3UHKLVWRU\GRZQWRWKHPHGLDHYDOSHULRG
Prehistory
$GHEDWHQRZH[LVWVDERXWWU\LQJWRXQGHUVWDQGZKHUHWKH$UDELDQ1HROLWKLFFRPHVIURP/HYDQWLQHLQÀXHQFHRUORFDO
GHYHORSPHQWVIURPDXWRFKWKRQRXVSRSXODWLRQV"5HFHQWSDODHRHQYLURQPHQWDODQGSDODHRFOLPDWLFVWXGLHVUHYHDOHGDSRV-
VLEOHLQÀXHQFHRIWKHZHWSKDVHVLQWKHGHYHORSPHQWRIDSURGXFWLRQHFRQRP\7KHVHVWXGLHVFRPELQHGZLWKWKHOLWKLFV
DQDO\VLVKHOSGH¿QLQJEHWWHUDQGEHWWHUWKH1HROLWKLFRI$UDELD
%H\RQGWKLVSHULRGXQGHUVWDQGLQJWKHGLVSHUVDOVRIWKH¿UVW$QDWRPLFDOO\0RGHUQ+XPDQV$0+LQ$UDELDGXULQJ
3DOHROLWKLFLVRQHRIWKHPDLQFRQFHUQIRUWKHFXUUHQW3UHKLVWRULFUHVHDUFKHVLQWKH3HQLQVXOD
Bronze Age
6HYHUDOQHFURSROLVHVVKRZLQJKXQGUHGVRIGU\VWRQHWXUUHWJUDYHVRUWXPXOLKDYHEHHQLGHQWL¿HGLQWKLVDUHD7KHPDLQ
LVVXHVDUHWKHGDWHRIWKHLUEXLOGLQJDQGWKHWLPHVSDQRIWKHLUXVH,Q<HPHQWKHVHWRPEVGHOLYHUHGDUWHIDFWVIURPWKH
UGDQGVWPLOOHQQLXP%&,VWKLVLQGLFDWLYHRIORQJODVWLQJIXQHUDU\SUDFWLFHVRURIWKHUHXVHRIWKHVHWRPEVIDUODWHU
RQ"
)XUWKHUPRUHLQZHVWHUQDQGVRXWKHUQ$UDELDWKHVHWRPEVZHUHFROOHFWLYHDQGDUHJHQHUDOO\VHHQDVQRPDGWRPEVRQWKH
RSSRVLWHRQWKHVKRUHRIWKH3HUVLDQ*XOI%DKUD\Q'KDUDQDUHDWKH\FRQWDLQHGRQO\DVLQJOHERG\DQGZHUHEXULDOV
IRUVHGHQWDU\SHRSOH$O.KDUMDUHDLVWKHEXIIHUDUHDEHWZHHQWKHVHWZRFXOWXUDOVSKHUHVWKHVWXG\RIWKHEXULDOSUDFWLFHV
LQWKHDUHDFRXOGEHLQGLFDWLYHRIWKHYHU\QDWXUHRISHRSOHRULJLQZD\RIOLYLQJ
Iron Age and turn of the Christian era
2QHRIRXUPDLQFRQFHUQVLVWRDVFULEHDSHULRGRIWLPHWRWKHVHGHQWDUL]DWLRQSURFHVVLQDO.KDUMDUHD+DVWKLVSURFHVV
EHJXQULJKWIURPWKHUGPLOOHQQLXP%&DVLWFDQEHREVHUYHGLQWKH2PDQ3HQLQVXOD+D¿W8PPDQ1DUSHULRGV
RULQ%DKUD\QDUHD'LOPXQSHULRG"+DVLWEHJXQODWHURQDWWKHHQGRIWKHQGPLOOHQQLXP%&DVLQWKH<HPHQLORZ-
ODQGV"2UDUHZHWRREVHUYHLQDO.KDUMDUHDDQDOWHUQDWHDQGVSHFL¿FPRGHO",VWKHVHGHQWDUL]DWLRQSURFHVVOLQNHGWRWKH
GRPHVWLFDWLRQRISDOPWUHHDVLQWKH2PDQ3HQLQVXOD",VWKLVPRGHOYDU\LQJDFFRUGLQJWRRWKHUFULWHULDVXFKDVFDUDYDQ
WUDGH"
$VHFRQGLVVXHLVWKHYHU\QDWXUHRIWKHJRRGVH[FKDQJHGLQWKH$UDELDQ3HQLQVXOD$WWKHFURVVURDGVRIWKHFDUDYDQ
WUDFNVEHWZHHQIUDQNLQFHQVHEHDULQJNLQJGRPVLQ<HPHQWKH2PDQ3HQLQVXODWKH*XOIUHJLRQDQG0HVRSRWDPLDWKLV
DUHDVKRXOGWKURZDQHZOLJKWRQWKHVHFRPPHUFLDODFWLYLWLHV
$WKLUGLVVXHFRQFHUQVWKHUGQGFHQWXULHV%&DWUDQVLWLRQDOSHULRGLQWKH$UDELDQ3HQLQVXOD1HZSRSXODWLRQVDS-
SHDUHGLQKLVWRULFDOVRXUFHVDQGVHWWOHGLQWKH2PDQSHQLQVXODHJ0OHLKDLQ6RXWK$UDELDSHQHWUDWLRQRI$UDEJURXSV
LQWKH-DZIYDOOH\LQ1RUWK:HVW$UDELD1DEDWHDQV7KH\DOOVKDUHGFRPPRQIHDWXUHVSDUWLFXODUO\LQWKHIXQHUDU\
SUDFWLFHV$QG\HWWKHRULJLQRIWKHVHJURXSVLVVWLOOXQNQRZQ7KHVWXG\RIDVLWHLQFHQWUDO$UDELDFRXOGEULQJQHZ
HYLGHQFHWRWKH¿OH
Late preislamic period and the advent of Islam
,VVXHVUHJDUGLQJWKH/DWH$QWLTXLW\DQGWKH,VODPLFSHULRGDUHDOVRQXPHURXV$VKDUSGHFOLQHRIWKHVHWWOHPHQWSDWWHUQ
FDQEHREVHUYHGLQ6RXWK$UDELD:HVW$UDELDDQG1RUWK$UDELDIURPWKHWKFHQWXU\RQZDUGVDQGDFFHOHUDWHGGXULQJ
WKHWKFHQWXU\,VWKLVSURFHVVSDUWO\OLQNHGWRWKHHYROXWLRQRIWKHHQYLURQPHQWDOFRQWH[WWREHVHHQLQ&HQWUDO$UDELD"
'LG,VODPVSUHDGWKDQNVWRVHWWOHPHQWYDFXXP":DVWKH<DPƗPDUHJLRQDEOHWRFRPSHWHZLWKWKHQHZSRZHURI0HGLQD"
)LQDOO\WKHVRXQGLQJVDOUHDG\GRQHRQWKHVLWHRIDO<DPƗPD*KD]]LLQGLFDWHDWHPSRUDU\DEDQGRQPHQWRIPRVW
RIWKHVLWHDWWKHHQGRIWKHWKFHQWXU\7KLVPDNHVRQHZRQGHUDERXWWKHUHDVRQVOHDGLQJWRVXFKDVLWXDWLRQ
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5/ Purpose of the 2nd season, programme, schedule
,QRUGHUWRDGGWRWKHFXUUHQWDUFKDHRORJLFDOUHFRUGD6DXGL)UHQFKH[SHGLWLRQVWDUWHGZRUNLQDO.KDUMDUHDLQ6HSWHP-
EHUDWWKHLQYLWDWLRQRIWKH6DXGL&RPPLVVLRQIRU7RXULVPDQG$QWLTXLWLHV7KLVH[SHGLWLRQDLPVWRFKDUDFWHUL]HWKH
GLYHUVHSUHKLVWRULFSURWRKLVWRULFDQG,VODPLFDUFKDHRORJLFDOUHPDLQVDVZHOODVWRLOOXVWUDWHWKHHQYLURQPHQWDOFRQWH[W
WKDWPDGHLWSRVVLEOHIRUSHRSOHWRVHWWOHLQVXFKDQDULGUHJLRQ
7KH¿UVW¿HOGVHDVRQZDVGHYRWHGWRHVWDEOLVKLQJDQDUFKDHRORJLFDOPDSRIWKHRDVLVDQGWRWKHVWXG\RIWZR
VLJQL¿FDQWVLWHV$.3DODHROLWKLFDQGDO<DPƗPD/DWH3UH,VODPLF(DUO\,VODPLF
7KHVHFRQGVHDVRQZDVGHYRWHGWRWKHSXUVXLQJRIWKHH[SORUDWLRQRIWKHVLWHRIDO<DPƗPDDOVRFDOOHGDO%DQQDFORVH
WRWKHFLW\RIDO.KDUM,WLQFOXGHG
 7KHSXUVXLQJRI'HHSVRXQGLQJ
 7KHSXUVXLQJRIWKHXQFRYHULQJRIWKHPRVTXH
 7KHSXUVXLQJRIWKHWRSRJUDSKLFPDS
 7KHSXUVXLQJRIWKHJHRPDJQHWLFVXUYH\
 $JHRPRUSKRORJLFDOVWXG\RIDO.KDUMDUHD
 7KHSURFHVVLQJRIDUHVWRUDWLRQSURMHFWRIWKHPRVTXHDWDO<DPƗPD
7KHVHFRQGVHDVRQRIWKH6DXGL)UHQFKPLVVLRQLQDO<DPƗPDKDVEHHQFDUULHGRXWIURP1RYHPEHUWR'HFHPEHU

-6FKLHWWHFDWWHDUULYHGLQ6DXGL$UDELDRQ6XQGD\1RYHPEHU+HVWD\HGLQ5L\DGKWKUHHGD\VLQRUGHUWRGLVFXVV
WKHLVVXHRIWKHQGVHDVRQZLWKWKHFXOWXUDOFRXQVHOORURIWKH)UHQFK(PEDVV\RI¿FLDOVDW6&7$DQG3URIDO*KD]]LDW
.LQJ6DXG8QLYHUVLW\
2Q:HGQHVGD\1RYHPEHUKHGURYHWRDO.KDUM+HKDVEHHQMRLQHGE\WKUHHPHPEHUVRIWKH)UHQFKWHDP+0RQ-
FKRW/0XQGXWHJX\36LPpRQ7KH\PHWWKHPHPEHUVRIWKH6DXGLWHDPDOUHDG\SUHVHQWLQDO.KDUM$DO$NODEƯ$
DO+DPƗG$DOՁLQǌ$DO4DUQƯ6DO'DZD\VKDQG+$O7D\UƯ
2Q)ULGD\1RYHPEHUWKH)UHQFKWHDPLQFUHDVHGLWVZRUNIRUFHE\WKHDUULYDORI%*DYD]]LJHRSK\VLFLVW00RX-
WRQDUFKDHRORJLVW01LYHOHDXVXUYH\RU'*DQGUHDXDQG60RULVHWUHVWRUHUVVSHFLDOL]HGLQPXGEULFNDUFKLWHFWXUH
2Q7KXUVGD\1RYHPEHUWKUHHJHRPRUSKRORJLVWVMRLQHGWKH)UHQFKWHDP()RXDFKH$&KDEURODQG*)RUWLQ
)LQDOO\RQ)ULGD\'HFHPEHU76DJRU\DSKRWRJUDSKHUVSHFLDOL]HGLQDHULDOSLFWXUHE\NLWHDQGEDOORRQMRLQHGWKH
WHDP
5HVXPLQJWKHH[FDYDWLRQRI%XLOGLQJ©0RVTXHªE\UHPRYLQJWKH¿OOLQJVHWDWWKHHQGRIWKH¿UVWVHDVRQ
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 ?ǤǦ¢
7KUHHDUHDVZHUHWREHLQYHVWLJDWHGGXULQJWKHVHFRQGVHDVRQ
7KHGHHSVRXQGLQJLQLWLDWHGGXULQJWKH¿UVWVHDVRQLQ$UHD11RUWKRI%XLOGLQJWKH³PRVTXH´KDGWREHH[-
WHQGHGDQGFDUULHGRQVRDVWRJHWDFRPSOHWHFKURQRORJLFDOVHTXHQFHRIWKHRFFXSDWLRQRIWKHVLWHDQGRILWVPDWHULDO
DVVHPEODJH
7KLVRSHUDWLRQKDVEHHQFRQGXFWHGE\0LFKHO028721IURP1RYHPEHUWR'HFHPEHU
7KHPRVTXHSDUWO\XQHDUWKHGGXULQJWKH¿UVWVHDVRQKDGWREHH[FDYDWHGZLWKVHYHUDODLPVFOHDULQJWKHPDLQFRO-
XPQHGKDOOIRUUHVWRUDWLRQORRNLQJIRUSUHYLRXVEXLOGLQJVPRVWSUREDEO\PRUHDQFLHQWPRVTXHVXQGHUWKHPDLQEXLOG-
LQJE\ORFDOVRXQGLQJV
7KLVRSHUDWLRQKDVEHHQFRQGXFWHGE\-pUpPLH6&+,(77(&$77(DQG3LHUUH6,0e21IURP1RYHPEHUWR'HFHPEHU7KH\
ZHUHDVVLVWHGE\/DHWLWLD081'87(*8<
$VRXQGLQJKDGWREHFDUULHGRXWLQWKHVRXWKZHVWHUQSDUWRIWKHVLWHZKHUHPRVWRIWKHHYLGHQFHRIDSUH,VODPLF
RFFXSDWLRQKDGEHHQGLVFRYHUHGRQVXUIDFHODVWVHDVRQ
,WKDVEHHQFDUULHGRXWE\0LFKHO028721IURP'HFHPEHUWR'HFHPEHU
7KHGUDZLQJVRISRWWHU\DQGDUWLIDFWVKDYHEHHQWDNHQLQFKDUJHE\/DHWLWLD081'87(*8<GXULQJWKHZKROHGXUDWLRQRI
WKH¿HOGZRUN
2. Surface study, topography, geomagnetic survey
Topography
7KHWRSRJUDSKLFPDSRIVWUXFWXUHVYLVLEOHRQWKHJURXQGVWDUWHGODVWVHDVRQKDGEHHQDFKLHYHG7KHGHWDLOHGPDSSLQJRI
H[FDYDWHGDUHDVKDVDOVREHHQGRQH
6WDII0DWKLHX1,9(/($8VXUYH\RUIURP1RYHPEHUWR'HFHPEHU
0DWHULDO7RWDO6WDWLRQ/HLFD'*367ULPEOH5
Geomagnetic survey
7KHJHRPDJQHWLFVXUYH\RIWKHIHQFHGDUHDLQLWLDWHGODVWVHDVRQKDVEHHQFRQWLQXHGLQWKHVRXWKHUQKDOIRIWKHVLWH6RPH
SDUWLFXODUDUHDVKDYHEHHQVXUYH\HGLQWRIXUWKHUGHWDLO
6WDII%UXQR*$9$==,IURP1RYHPEHUWR'HFHPEHU
0DWHULDO*HRPDJQHWLFVHQVRUVUHDOWLPHODSWRS+0'JODVVHV'*36
Surface study
$QDHULDOSKRWRFRYHUDJHRIWKHDUFKDHRORJLFDOVLWHVRIWKHRDVLVDQGPRUHSDUWLFXODUO\RIDO<DPƗPDVXUIDFH	H[FD-
YDWHGDUHDVKDVEHHQFRPSOHWHGWKDQNVWRWKHXVHRIDNLWHDQGDQDLUEDOORRQ
6WDII7KRPDV6$*25<IURP'HFHPEHUWR
3. Restoration
'XHWRWKHYHU\JRRGVWDWHRISUHVHUYDWLRQRIWKHUXLQVRIWKHPRVTXHDWDO<DPƗPDLWVXQHDUWKLQJKDVWREHIROORZHGE\
DUHVWRUDWLRQRIWKHUHPDLQVVWUHQJWKHQLQJRIWKHPXGEULFNZDOOVDQGSUHVHUYDWLRQDJDLQVWZHDWKHULQJ
7ZRVSHFLDOLVWVRIPXGEULFNUHVWRUDWLRQDQDUFKDHRORJLVWDQGDQDUFKLWHFWIURPWKH+LJK6FKRRORI$UFKLWHFWXUH LQ
*UHQREOH)UDQFHMRLQHGXVIRUDRQHZHHNVWD\VRDVWRGH¿QHWKHEHVWUHVWRUDWLRQSURFHGXUHWREHDSSOLHGWDNLQJLQWR
DFFRXQWWKHORFDOHQYLURQPHQWDQGWKHYHU\QDWXUHRIWKHVWUXFWXUHV
7KH\VXEVHTXHQWO\VXEPLWHGDUHVWRUDWLRQSURMHFWIRUWKHPRVTXHDQGRWKHUUHPDLQVRIDO<DPƗPDWKDWFRXOGEHDSSOLHG
IURPRQZDUGVZLWKWKHDJUHHPHQWDQG¿QDQFLDOVXSSRUWRIWKH6&7$
6WDII'DYLG*$1'5($8	6pEDVWLHQ025,6(7IURP1RYHPEHUWR
0RUHRYHUFRQVHTXHQWO\WRWKLVH[SHUWLVHSDUWRIWKHUHVWRUDWLRQZRUNKDVDOUHDG\VWDUWHGRYHUWKHPRVWVHQVLWLYHSDUWRI
%XLOGLQJ³0RVTXH´XQHDUWKHGGXULQJWKLVVHDVRQE\/DHWLWLD081'87(*8<
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4. Environmental studies
Geomorphology
$WHDPRIWKUHHJHRPRUSKRORJLVWVFRQWLQXHGWKHJHRPRUSKRORJLFDOPDSSLQJRIWKHRDVLVLGHQWL¿FDWLRQRIJHRORJLFDO
K\GURJUDSKLFDOSHGRORJLFDODUHDVFDUULHGRXWODVW\HDUWKHDLPZDVWRFRPHXSZLWKDWRROWKDWFRXOGKHOSXVWRXQGHU-
VWDQGKRZHQYLURQPHQWHYROYHGWKURXJKWLPHDQGKRZLWSURYLGHGWKHZDWHUQHHGHGIRUDJULFXOWXUH,WZLOODOVREHXVHG
DVDSUHGLFWLYHPDSWRPDNHWKHSUHKLVWRULFVXUYH\HDVLHU
6WDII$QWRLQHCHABROL>1RY±'HF@*XLOODXPH)257,1>1RY±'HF@DQG(ULF)28$&+(>1RY'HF
@
Archaeozoology
7KHVWXG\RIIDXQDOUHPDLQVIURPWKHH[FDYDWLRQKDGWREHFDUULHGRXWVRDVWRLGHQWLI\WKHGLIIHUHQWIDXQDOVSHFLHVSUHV-
HQWLQWKHRDVLVLQWKHSDVWEHWKDWGRPHVWLFDWHGRQHVRUZLOGDQLPDOV
6WDII+HUYp021&+27IURP1RYHPEHUWR'HFHPEHU
15
Archaeologists
Michel Mouton Jérémie Schiettecatte Pierre Siméon
Laetitia MunduteguyՌ$EGDOՌ$]Ư]DOԾLQǌ
Ռ$EGDOՌ$]Ư]DO+DPƗG Ռ$ZDGKDO4DUQƯ 6XOԭƗQDO'DZD\VK	ԾƗPLGDOԮD\UƯ
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Surveyor
Mathieu Niveleau
%UXQR*DYD]]L
Geophysicist Geomorphologists
$QWRLQH&KDEURO Guillaume Fortin
Archaeozoologist
+HUYp0RQFKRW
Photographer Restorers
Thomas Sagory Sébastien Moriset 'DYLG*DQGUHDX
17
7HDPRQWKH¿HOG'HFHPEHU
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6/ Registration system
$KRPRJHQHRXVUHJLVWHULQJV\VWHPKDVEHHQVHWXSWRPHHWWKHUHTXLUHPHQWVRIERWKWKHVXUYH\RIDO.KDUMDUHDDQGWKH
H[FDYDWLRQRIWKHVLWHNQRZQDVDO<DPƗPD,WKDVEHHQGRQHE\-6FKLHWWHFDWWHDQG*&KDUORX[
,WLVFRQVWLWXWHGRIVHYHUDOUHODWHGGDWDEDVHVGHVLJQHGZLWKWKH)LOH0DNHU3URVRIWZDUH
'DWDEDVHRIWKHDUFKDHRORJLFDOVLWHVRIDO.KDUMDUHD)LJ
'DWDEDVHRIWKHSKRWRJUDSKVWDNHQGXULQJVXUYH\DQGH[FDYDWLRQ)LJ
'DWDEDVHRIVWUDWLJUDSKLFXQLWV)LJ
'DWDEDVHRIDUFKDHRORJLFDOVWUXFWXUHV)LJ
'DWDEDVHRIDUFKDHRORJLFDODUWHIDFWV)LJ
'DWDEDVHRISRWWHU\)LJ
'DWDEDVHRIVDPSOHVERQHVFKDUFRDOVODJVHWF)LJ
7KHGDWDEDVHRIWKHDUFKDHRORJLFDOVLWHVKDVEHHQGHVLJQHGVRDVWREHH[SRUWHGDQGXVHGRQD*,6*HRJUDSKLF,QIRUPD-
WLRQ6\VWHPWKHVRIWZDUHEHLQJXVHGLV$UF*LV'HVNWRS
)LJXUH'DWDEDVHRIWKHDUFKDHRORJLFDOVLWHVRIDO.KDUMRDVLV
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)LJXUH'DWDEDVHRIWKHSKRWRJUDSKVWDNHQGXULQJVXUYH\DQGH[FDYDWLRQ
)LJXUH'DWDEDVHRIVWUDWLJUDSKLFXQLWV
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)LJXUH'DWDEDVHRIDUFKDHRORJLFDOVWUXFWXUHV
)LJXUH'DWDEDVHRIDUFKDHRORJLFDODUWHIDFWV
21
)LJXUH'DWDEDVHRISRWWHU\
)LJXUH'DWDEDVHRIVDPSOHV
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7/ Topography
%\0DWKLHX1LYHOHDXVXUYH\RU
7KHSXUSRVHRIWKHWRSRJUDSKLFDOWDVNGXULQJWKLVVHFRQGVHDVRQZDVWKUHHIROG
)LUVWO\WRSXUVXHWKHPDSSLQJRIWKHUHPDLQVWKDWDUHYLVLEOHRQWKHJURXQGZLWKLQWKHIHQFHGDUHD
6HFRQGO\WRGUDZDVSUHFLVHO\DVSRVVLEOHWKHDUFKDHRORJLFDOUHPDLQVH[FDYDWHGWKLVVHDVRQ
7KLUGO\WRVXUYH\WKHQHLJKERXULQJDUHDRXWVLGHRIWKHIHQFHGDUHDVRDVWRLGHQWLI\DQGWRPDSWKHUHPDLQV
YLVLEOHRQWKHJURXQG
7KHGHYLFHVXVHGIRUWKHVXUYH\RIWKHVLWHZHUH
$7RWDOVWDWLRQ/HLFD7&5
$'LIIHUHQWLDO*367ULPEOH5
A/ The completion of the mapping of visible structures within the protected area
7KHVHFRQGZHHNRQWKH¿HOGZDVGHYRWHGWRFRPSOHWLQJWKHPDSRIUHPDLQVVKRZLQJRQWKHVXUIDFHZLWKLQWKHIHQFHG
DUHD,WKDVEHHQGRQHZLWKWKH7RWDO6WDWLRQLQFROODERUDWLRQZLWK/DHWLWLD0XQGXWHJX\+HUYp0RQFKRWRU-pUpPLH
6FKLHWWHFDWWH
7KHFHQWUDODQGVRXWKZHVWHUQSDUWRIWKHVLWHKDYHEHHQPDSSHG7KHFHQWUDODUHDGLGQRW\LHOGDGHQVHSDWWHUQRIYLVLEOH
ZDOOV7KHUHOLHIRIWKLVDUHDLVXQHYHQFRYHUHGE\PDQ\GXQHV7KHQDWXUDOJURXQGOHYHOLVKLJKFRPSDUHGWRWKHUHVW
RIWKHVLWH7KLVFRXOGH[SODLQWKHDSSDUHQWODFNRIVWUXFWXUHVRQWKHJURXQG2QWKHRSSRVLWHWKHVRXWKHUQDUHDKDVRQO\
EHHQVOLJKWO\FRYHUHGE\VDQGDQGWKHZDOOVVKRZLQJRQWKHVXUIDFHDUHQXPHURXV/RQJZDOOVDQGVTXDUHVWUXFWXUHVDUH
YLVLEOH
7KHPDSRIWKHUHPDLQVVKRZLQJRQWKHJURXQGZLWKLQWKHIHQFHGDUHDKDVEHHQDFKLHYHGDWWKHEHJLQQLQJRIWKHUG
ZHHN'XULQJWKDWSHULRGRXUIRFXVZDVRQWKHVRXWKHDVWHUQDQGFHQWUDOHDVWHUQDUHDV7RWKHVRXWKHDVWRQO\IHZRXW-
FURSSLQJZDOOVZHUHYLVLEOHZKHUHDVDFOXVWHURIKRQH\FRPEVKDSHGVWUXFWXUHVKDYHEHHQVHHQLQWKHFHQWUDOHDVWHUQSDUW
RIWKHVLWH¿JQRUWKRIWKHIRUPHUWUDFN
7REHWWHUXQGHUVWDQGWKHVHFKDQJHVLQWKHGHQVLW\RIVKRZLQJZDOOVD'LJLWDO(OHYDWLRQ0RGHORIWKHVLWHKDVEHHQGRQH
E\UHJLVWHULQJDVPXFKDVDOWLWXGHVDVSRVVLEOHRYHUWKHDUFKDHRORJLFDODUHD,WDOORZHGWRPDSRIWKHFRQWRXUOLQHVRIWKH
VLWH¿J
)LJXUH  +RQH\FRPEVKDSHG VWUXFWXUHV LQ WKH FHQWUDOHDVWHUQ VLGH RI WKH VLWH
(0DWKLHX1LYHOHDX6DXGL)UHQFK$UFKDHRORJLFDO0LVVLRQLQDO<DPƗPD
23
)LJXUH0DSRIWKHVLWHZLWKFRQWRXUOLQHV0DWKLHX1LYHOHDX6DXGL)UHQFK$UFKDHRORJLFDO0LVVLRQLQDO<DPƗPD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B/ Mapping the remains outside the fenced area
7KHPDSSLQJRIWKHUHPDLQVDWDO<DPƗPDKDVEHHQFDUULHGRXWRXWVLGHRIWKHIHQFHDVZHOO¿J
,WKDVEHHQPDGHSRVVLEOHE\WKHXVHRIDGLIIHUHQWLDO*36ZKLFKFDQEHPDQLSXODWHGE\RQHRSHUDWRUDORQH7KHWULSRG
HTXLSHGZLWKWKHEDVHRIWKH'*36ZDVVHWRYHUSRLQW6ZLWKLQWKHVLWH,WZDVWKHQSRVVLEOHWRZRUNZLWKLQDUDQJH
RIWRNPDURXQGWKDWUHIHUHQFHSRLQW
7KHUHFHQWVWUXFWXUHVDURXQGWKHVLWHKDYHEHHQPDSSHGVRDVWRVHWWKHVLWHZLWKLQLWVFRQWH[WURDGVEXLOGLQJVHQFOR-
VXUHV
:HVWRIWKHVLWHLQVLGHDZDOOHGDUHDFRQVLGHUHGDVDFHPHWHU\DQLPSRUWDQWFRQFHQWUDWLRQRIWRPEVKDVEHHQGUDZQ
7RPEVDUHFKDUDFWHUL]HGE\WKHSUHVHQFHRIDPXGEULFNDWERWKWKHLUH[WUHPLWLHV1RUWKRIWKLVDUHDDFLUFXODUVWUXFWXUH
KDVEHHQLGHQWL¿HG7KHSUHVHQFHRISHEEOHVQHDUE\PDGHLWSRVVLEOHWRLGHQWLI\WKLVVWUXFWXUHZLWKDZHOO1RDSSDUHQW
ZDOOKDVEHHQUHFRUGHGLQWKLV³FHPHWHU\´
7KHJHRPDJQHWLFVXUYH\FDUULHGRXWLQWKLVDUHDFRQ¿UPHGWKHDEVHQFHRIPDMRUXQGHUJURXQGVWUXFWXUHV
1RUWKRIWKHVLWHWKHSUHVHQFHRIFDPHOHQFORVXUHVPDGHLWGLI¿FXOWWRPDSDOOWKHVWUXFWXUHVRXWFURSSLQJLQWKLVDUHD
1HYHUWKHOHVVZDOOVFLUFXPVFULELQJVPDOOVTXDUHURRPVRUFDLVVRQVDUHIUHTXHQWDURXQGWKHFDPHOHQFORVXUHVLQWKHYL-
FLQLW\RIWKHIHQFHGDUHD,WFRXOGEHVHHQDVWKHFRQWLQXLW\RIWKHDUFKDHRORJLFDODUHD,QWKLVQRUWKHDVWHUQDUHDDORQJ
ZDOORULHQWHGHDVWZHVWLVYLVLEOHRYHUPRUHWKDQPDQGFRXOGEHWKHFRQWLQXDWLRQRIDORQJZDOODOVRYLVLEOHLQWKH
SURWHFWHGDUHD
PQRUWKRIWKHIHQFHGDUHDDQRWKHUFOXVWHURIDSSDUHQWZDOOVKDYHEHHQREVHUYHGDQGPDSSHG1HYHUWKHOHVVQR
FRQWLQXLW\RIWKHVHWWOHPHQWKDVEHHQVHHQEHWZHHQWKLVVPDOOVHWWOHPHQWDQGWKHPDLQVLWHRIDO<DPƗPDWRWKHVRXWK
6HYHUDOZDOOVERUGHULQJVPDOOURRPVKDYHEHHQPDSSHG$ODUJHUDQGPRUHFRPSOH[VWUXFWXUHKDVDOVREHHQUHFRUGHG
FLUFXPVFULEHGE\VHYHUDOFRQFHQWULFZDOOV
(DVWRIWKHVLWHWKHJURXQGKDVEHHQEDGO\GDPDJHGE\PRGHUQEXLOGLQJDFWLYLW\VWLOOLQSURJUHVV,GHQWLI\LQJDQFLHQW
VWUXFWXUHVLQWKLVDUHDLVWKHUHIRUHGLI¿FXOW6HYHUDOVSRWVRIPHOWHGPXGEULFNVFRPLQJIURPFROODSVHGVWUXFWXUHVFDQEH
VHHQEXWRQO\IHZZDOOVFDQEHGLVWLQJXLVKHG,QDWUHQFKGXJZLWKLQWKHIUDPHRIPRGHUQEXLOGLQJDFWLYLW\DQDQFLHQW
PXGEULFNVWUXFWXUHLVFOHDUO\YLVLEOH7KLVSLWDQGWKHZDOOVKDYHEHHQPDSSHGEHIRUHWKHLUGHVWUXFWLRQ
7KHVRXWKZHVWHUQSDUWRIWKHDUHDKDVEHHQFDUHIXOO\VWXGLHGVLQFHPRVWRIWKHSUHLVODPLFPDWHULDOFRPHVIURPWKLV
ORFDWLRQ1HYHUWKHOHVVUHFHQWO\DEDQGRQHGSDOPJURYHVWUDFHVRIZKLFKDUHVWLOOYLVLEOHKDYHEDGO\GDPDJHGWKHDUHD
$SSDUHQWZDOOVDUHUDUH
7R¿QLVKQRZDOOVKDYHEHHQVHHQVRXWKHDVWRUVRXWKRIWKHIHQFHGDUHD7KLVSDUWKDVDOVREHHQEDGO\GDPDJHGE\UHFHQW
SDOPJURYHV
C/ Mapping the excavated structures
:LWKLQWKHH[FDYDWHGDUHDWKH¿UVWWDVNKDVEHHQWRUHVHWWKHOLPLWVRIWKHZRUNLQJDUHD$E\PUHFWDQJOHZDV
HVWDEOLVKHGDURXQG%XLOGLQJ
6WDUWHGODVW\HDUWKHUHDOL]DWLRQRIWKHSODQRI%XLOGLQJKDVEHHQUHVXPHG¿J&RQFHUQLQJWKHZDOOVDQGFROXPQV
ZKRVHEULFNVZHUHYLVLEOHDGUDZLQJZDVPDGHIURP]HQLWKDOSKRWRJUDSKVRUWKRUHFWL¿HGWKURXJKWKHKHOSRI$XWR&$'
VRIWZDUH7KLVWHFKQLTXHZDVHIIHFWLYHIRUZDOOV:DQG:EXWWUHVVHV:DQG:QLFKHVWKHZHVWHUQ
DFFHVVRI%XLOGLQJDVZHOODVWKHFROXPQVXQHDUWKHGWKLVVHDVRQ7KHDFFXUDF\RIVXFKDPDSLVLQIHULRUWRWRFP
7KHJHQHUDOPDSRI%XLOGLQJZDVDOVRDFFRPSDQLHGZLWKWKHSRVLWLRQQLQJRIWKHSHFXOLDULWLHVRILWVÀRRUWUDFHVRI
IRUPHUFROXPQVJDPHERDUGVLQFLVHGRQWKHÀRRUSLWV
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)LJXUH*HQHUDOPDSRIWKHVLWH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)LJXUH3ODQRI%XLOGLQJ©WKHPRVTXHª0DWKLHX1LYHOHDX6DXGL)UHQFK$UFKDHRORJLFDO0LVVLRQLQDO<DPƗPD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8/ Geomagnetic survey
%\%UXQR*DYD]]L
8QLYHUVLWpGH6WUDVERXUJ(FROHHWREVHUYDWRLUHGHVVFLHQFHVGHODWHUUH,QVWLWXWGH3K\VLTXHGX*OREHGH6WUDVERXUJ
8'6&156805(TXLSH'\QDPLTXHGHODOLWKRVSKqUHHWGHVEDVVLQVRFpDQLTXHV
$0HWKRG
2EMHFWLYHVRIWKHJHRPDJQHWLFPHDVXUHPHQWV
7KHFDUWRJUDSK\WDNHVSODFHDVDSDUWRIWKH)UHQFK6DXGL$UDELDQDUFKDHRORJLFDOSURMHFWGLUHFWHGE\-pUpPLH6FKLHWWH-
FDWWHRQWKHVLWHRIDO<DPƗPD7KHDLPRIWKHVWXG\LVWRUHYHDOWKHKXPDQPDGHVWUXFWXUHVEXULHGLQWKHJURXQG
'HYLFHV
7ZRGHYLFHVZHUHXVHGRQWKHVLWHWKH³EDFNSDFN´DQGWKH³VOHGJH´%RWKZRUNRQWKHVDPHSULQFLSOH7KHGLIIHUHQFH
OLHVLQWKHVSHHGDQGSUHFLVLRQRIWKHPHDVXUHPHQWV
7KH%DFNSDFN¿JLVEXLOWDVIROORZV
)RXUÀX[JDWHPDJQHWRPHWHUVIURP%DUWLQJWRQDUH¿[HGFPDSDUWIURPHDFKRWKHURQDQDOXPLQLXPVWLFN
7KXVWKHPDJQHWLF¿HOGFDQEHPHDVXUHGVLPXOWDQHRXVO\DWDGLVWDQFHRIDQGFPLQERWKGLUHFWLRQVIURP
WKHFHQWUHRIWKHVWLFN7KHFDGHQFHRIPHDVXUHPHQWLVSHUVHFRQGZLWKDSUHFLVLRQRIQ77KLVFRPELQDWLRQ
LVDWWDFKHGRQDEDFNSDFNLQVXFKDZD\WKDWWKHVWLFNVWDQGVLQIURQWRIWKHRSHUDWRUPHWHUDERYHWKHJURXQG
$*36DQWHQQD7ULPEOHLV¿[HGDWWKHWRSRIWKHEDFNSDFN7KHSRVLWLRQLVPHDVXUHGHYHU\VHFRQG
$QHOHFWURQLFGLJLWL]HULVDWWDFKHGRQWKHEDFNSDFNLWDFTXLUHVWKHPDJQHWLFDQG*36GDWDDQGVWRUHVWKHPRQ
D6'FDUG,WDOVRKDVDFRQWUROOHUWRVWDUWDQGVWRSWKHPHDVXUHPHQWVDVZHOODVWRUHFRUGSRLQWVRILPSRUWDQFH
VXFKDVREVWDFOHVPHWDOOLFZDVWHVHWF
7KHGLJLWL]HULVOLQNHGWRDPLQL3&LWVHOIOLQNHGWRDKHDGPRXQWHGGLVSOD\+0':LWKVXFKDFRQ¿JXUDWLRQ
WKHGDWDFDQEHVHHQLQUHDOWLPHWKURXJKWKH+0'JRJJOHV$FRQWUROOHUDOORZVWKHRSHUDWRUWRLQWHUDFWGLUHFWO\
ZLWKWKH3&ZLWKRXWUHPRYLQJWKHEDFNSDFN
)LJXUH7KH©%DFNSDFNªGHYLFH
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7KH6OHGJH¿JXVHVPRVWRIWKH%DFNSDFNFRPSRQHQWVZLWKWKHIROORZLQJGLIIHUHQFHV
7KHPDJQHWRPHWHUVDUH¿[HGDWWKHIURQWSDUWRIDVOHGJHDIHZFHQWLPHWUHVIURPWKHJURXQGZLWKDVSDFLQJ
RIFP
7KH*36LVDWWDFKHGDWWKHEDFNFPDZD\IURPWKHFDSWRUV
7KHGLJLWL]HULV¿[HGLQWKHPLGGOH
:HGRQ¶WXVHWKHPLQL3&QRUWKH+0'JRJJOHV
,QERWKFDVHVWKHGHYLFHLVSRZHUHGE\D9$KOHDGVHDOHGEDWWHU\SODFHGZLWKLQRURQWRSRIWKHGLJLWL]HU
Figure 13: The «Sledge» device
Method of measurement
2QFHWKH%DFNSDFNLVEXLOWDQGRQWKHEDFNRIWKHRSHUDWRUZHSURFHHGDVIROORZV
&DOLEUDWLRQWKHFDSWRUVDUHFDOLEUDWHGDERYHDVHWSRLQWLQRUGHUWRFRUUHFWWKHGLIIHUHQFHVRIRIIVHWVHQVLELOLW\
DQGDQJOHIRUHDFKFDSWRU7KHVDPHFDOLEUDWLRQSRLQWLVNHSWIRUWKHHQWLUHVHDVRQ
6WDWLFSRLQWLQRUGHUWRFRUUHFWWKHWHPSRUDOYDULDWLRQWULJJHUHGPDLQO\E\WKHHIIHFWVRIWHPSHUDWXUHFKDQJHV
RQWKHFDSWRUVWKH¿HOGLVPHDVXUHGDERYHDQLGHQWLFDOSRLQWEHIRUHDQGDIWHUHDFKVHVVLRQRIPHDVXUHPHQWV
WKH³PDSSLQJ´
0DSSLQJWKHRSHUDWRUIROORZVSDUDOOHOSUR¿OHVVHWHYHU\PHWHUVZLWKWKHPLQL3&DQGVKRZQRQWKH+0'
7KHVWDUWDQGHQGRIHDFKSUR¿OHDVZHOODVREVWDFOHVDUHUHFRUGHGXVLQJWKHUHPRWH7KXVZLWKUHVSHFWWRWKH
VSDFLQJRIWKHFDSWRUVKHREWDLQVPDJQHWLFSUR¿OHVHYHU\FP
,QRUGHUWRFDOFXODWHWKHDQRPDOLHVPHDVXUHPHQWVDUHPDGHDORQJWUDQVYHUVDOSUR¿OHVSHUSHQGLFXODUWRWKH
SUHYLRXVRQHV
$WWKHHQGRIWKHSURFHVVWKHVWDWLFSRLQWLVPHDVXUHGRQFHDJDLQDQGWKHFDSWRUVUHFDOLEUDWHG
7KH6OHGJHUHTXLUHVRSHUDWRUV7KHVWHSVDUHWKHVDPHDVZLWKWKH%DFNSDFN7KHGHYLFHLVFDUHIXOO\GUDJJHGRQWKH
ÀRRUE\WKH¿UVWRSHUDWRUZKLOHWKHVHFRQGRQHLVUHVSRQVLEOHIRUPDUNLQJWKHEHJLQQLQJDQGWKHHQGRIHDFKSUR¿OHDQG
SXVKGRZQWKHGHYLFHLIQHHGHGWRDYRLGLWWRIDOOLQWKHVORSHVIRUH[DPSOH
'DWDSURFHVVLQJ
$IWHUH[WUDFWLRQWKHGDWDDUHSURFHVVHGXVLQJDSSOLPDJDVRIWZDUHGHYHORSHGE\WKH(267LQDPDWODEHQYLURQPHQW
7KHGLIIHUHQWVWHSVFDQEHVXPPHUL]HGDVIROORZV
 )LUVWWKHGDWDDUHFDOLEUDWHGWKHGLIIHUHQFHVRIPHDVXUHPHQWEHWZHHQWKHPDJQHWRPHWHUVIRUWKHVDPHPDJQHWLF
¿HOGDUHUHGXFHG7KH\DUHGXHWRWKHIDFWWKDWHDFKFDSWRULVQRWSHUIHFWO\LGHQWLFDOWRWKHRWKHUV
 7KHQWKHWLPHUHODWHGYDULDWLRQVDUHUHPRYHGXVLQJWKHGLIIHUHQFHVEHWZHHQWKHVWDUWLQJDQGHQGLQJVWDWLFSRLQWV
E\FRQVLGHULQJDOLQHDUYDULDWLRQ
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 $IWHUWKDWGDWDLVFKHFNHGDQGDQ\LQFRKHUHQWUHVXOWGXHWRREVWDFOHVVRPHRQHDSSURDFKLQJWRRFORVHWRWKH
RSHUDWRULPSRUWDQWYLEUDWLRQVRIWKHGHYLFHHWFLVUHPRYHG
 7KHIROORZLQJVWHSLVWRFDOFXODWHWKHDQRPDOLHVLHWKHGLIIHUHQFHVEHWZHHQWKHUHJLRQDO¿HOGDQGWKHPHDVXUHG
RQH7KH\DUHFDOFXODWHGXVLQJWKHDYHUDJHDWWKHLQWHUVHFWLQJSRLQWVZLWKWKHWUDQVYHUVDOSUR¿OHV
 7RGLVSOD\WKHGDWDDJULGRIDQRPDOLHVLVFDOFXODWHGZLWKDVWHSRIPPZLWKWKH6OHGJHDQGDVKDUS
VPRRWK
 2IWHQGLIIHUHQFHVRILQWHQVLW\EHWZHHQFDSWRUVRUSUR¿OHVDUHYLVLEOHPRVWO\GXHWRWKHLPSUHFLVLRQVRIORFDOL]D-
WLRQDQGFDOLEUDWLRQ$QHOHJDQWVROXWLRQWRUHGXFHWKLVHIIHFWLVWRUHFDOFXODWHWKHDQRPDOLHVXVLQJDVRIWJULG
)XUWKHUWUHDWPHQWVDUHWKHQWREHGRQHLQWKHODERUDWRU\
B/ Results
'XULQJWKHWZRZHHNVRIPHDVXUHPHQWVRYHUNLORPHWUHVKDYHEHHQFRYHUHGZLWKWKH%DFNSDFN,WFRUUHVSRQGVWR
PDJQHWLFPHDVXUHPHQWVRYHUDQDUHDRIDERXWPð7KUHH]RQHVZHUHFRYHUHG¿J
7KHVRXWKHDVWHUQSDUWRIWKHVLWHZLWKLQWKHIHQFH
$WHVWLQWKHQHFURSROLVRXWRIWKHZHVWHUQZDOO
$WHVWLQWKHVRXWKZHVWRIWKHVLWHFORVHWRDFDPHO¿HOGZKHUHVRPHIRVVLOL]HGDJULFXOWXUDOSDWWHUQVDUHVWLOO
YLVLEOHRQWKHVXUIDFH
$IRXUWK]RQHRIPðZDVFRYHUHGZLWKWKH6OHGJH,WUHSUHVHQWVPDJQHWLFPHDVXUHPHQWV¿J
,QWKHIROORZLQJ¿JXUHVWKHVFDOHLVLQPHWUHVWKHFRORXUEDULQQ7
)LJXUH7KHIRXULQYHVWLJDWHG]RQHVRQDVDWHOOLWHLPDJHIURP*RRJOHHDUWK
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%DFNSDFN
=RQH
(YHQLIWKHGDWDZLOOQHHGVRPHSRVWWUHDWPHQWVVRPHIHDWXUHVDUHDOUHDG\YLVLEOHKXPDQPDGHVWUXFWXUHVDUHFKDUDFWHU-
LVHGE\KLJKIUHTXHQF\DQRPDOLHVLHDVWURQJFRQWUDVWZLWKLQDVKRUWGLVWDQFH7KHOLQHDPHQWVSRLQWHGE\EODFNDUURZV
DUHJRRGH[DPSOHV7KH\DUHPRVWSUREDEO\OLQNHGWRZDOOV0HDQZKLOHWKHORZIUHTXHQF\DQRPDOLHVLHWKHODUJH
)LJXUH0DSRIWKHPDJQHWLFDQRPDOLHV]RQH
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XQLIRUPO\FRORXUHGVKHHWVDUHYHU\OLNHO\GXHWRWKHJHRORJLFDOIHDWXUHVRIWKHVLWH
$QRWKHU LPSRUWDQWSDWWHUQIRUDQWKURSRJHQLFVWUXFWXUHVDUHJHRPHWULFDOVKDSHV ,Q WKHVWXGLHG]RQHGLIIHUHQWVTXDUH
UHFWDQJOHIRUPVFDQEHLGHQWL¿HGWKHEODFNFLUFOHVVKRZWKHPRVWREYLRXVRQHV
&RPELQLQJWKHPDSZLWKWKHUHVXOWVRIWKHSUHYLRXV\HDU)LJXUHVKRZVWKHFRQWLQXLW\RIVRPHVWUXFWXUHV7KHDUURZV
SRLQWWKHPRVWHYLGHQWRQHV
)LJXUH&RPELQDWLRQRIWKHDQGGDWDIRUWKH]RQHZLWKLQWKHIHQFH
Zone 2
2QWKHVHFRQG]RQH¿JRQHFDQREVHUYHORZIUHTXHQF\DQRPDOLHV7KRVHDUHOLNHO\OLQNHGWRJHRORJLFDOYDULDWLRQ
EXWWKHJHRPHWULFDOVKDSHLQWKHVRXWKFLUFOHGGHVHUYHIXUWKHUDQDO\VHVEHIRUHUHDFKLQJDFRQFOXVLRQ7KHOLQHDPHQW
SRLQWHGE\WKHDUURZVPLJKWDOVREHKXPDQUHODWHG$FFRUGLQJWRWKHVHIDFWVLWLVFOHDUWKDWWKHDUHDLVZRUWKIXUWKHU
LQYHVWLJDWLRQV
Yamāma - Report on the 2nd season - 2012
32
Zone 3
2QWKHWKLUG]RQH¿JWKHRQO\QRWLFHDEOHHOHPHQWLVDQ(:OLQHDPHQWVKRZLQJDQDQRPDO\RIPRUHWKDQQ7
7KLVFDQEHOLQNHGHDVLO\WRDPHWDOZDWHUSLSHLWVRSHQLQJLVYLVLEOHDIHZKXQGUHGVRIPHWUHVWRWKHHDVW)URPDQDU-
FKDHRORJLFDOSRLQWRIYLHZWKHODFNRIRWKHUVWUXFWXUHVZRXOGLQGLFDWHWKDWIXUWKHUPHDVXUHPHQWVGRQRWVHHPUHOHYDQW
)LJXUH0DSRIWKHPDJQHWLFDQRPDOLHV]RQH
Sledge
7KHPHDVXUHPHQWVZLWKWKH6OHGJH¿JZHUHFDUULHGDERYHD]RQHZKHUHDVWURQJFRQFHQWUDWLRQRIPLV¿UHGFHUDPLFV
XVXDOO\IRXQGFORVHWRRYHQVLVYLVLEOHRQWKHVXUIDFH0RUHRYHUWKHPDJQHWLFPDSSLQJRIWKHSUHYLRXV\HDUUHYHDOHG
DVWURQJDQRPDO\ZKLFKFRXOGEHLQWHUSUHWHGDVWKHWUDFHRIWKHEXUQLQJSODFHRIDQRYHQ¿J
'HVSLWHDEDGFDOLEUDWLRQRQWKHVRXWKZHVWHUQSDUWRI]RQH¿JGLIIHUHQWVWUXFWXUHVFDQEHVHHQ7KHOLQHDPHQWV
DUHPRVWOLNHO\GXHWRZDOOVDUURZV,QIDFWSDUWVRIWKHPDUHVWLOOSUHVHQWRQWKHVXUIDFH¿J7KHDQRPDOLHVUHYHDO
WKHLUFRQWLQXLW\ZLWKLQWKHJURXQG7KHFHQWUHRIWKHVWURQJDQRPDO\LQWKHVRXWKZHVWFRXOGEHWKHSODFHRIDSRWWHU\
RYHQFLUFOH
)LJXUH0DSRIWKHPDJQHWLFDQRPDOLHV]RQH
33
)LJXUH0DSRIWKHDQRPDOLHV]RQH
)LJXUH=RQHVDWHOOLWHLPDJHRQWKHOHIW%DFNSDFNPDSSLQJLQWKHPLGGOHDQG6OHGJHPDSSLQJRQWKHULJKW
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$UFKDHRORJLFDOH[SORUDWLRQRIWKHVLWHRIDO<DPƗPD
%XLOGLQJWKHPRVTXH$UHD1
%\-pUpPLH6FKLHWWHFDWWH	3LHUUH6LPpRQ
)URP1RYHPEHUWR'HFHPEHUZHFRQFHQWUDWHGRXUHIIRUWVRQWKHH[FDYDWLRQRI%XLOGLQJORFDWHGLQWKHQRUWK
RIWKHVLWHLQDUHD1,WSURYHGWREHDPRVTXH
,QVRXWKRI6RXQGLQJWKHQRUWKZHVWFRUQHURIDFROXPQHGKDOO5RI%XLOGLQJKDGEHHQH[FDYDWHG,Q
WKDWDUHDZHKDGXQFRYHUHGWZRODUJHPXGEULFNZDOOVERUGHULQJDURRPZLWKDSODVWHUHGÀRRUDQGWZRKXJHPXGEULFN
FROXPQVVWDQGLQJRYHUWKLVÀRRU7KLVVHDVRQLWKDVEHHQGHFLGHGWRH[WHQGWKHH[FDYDWLRQRIWKLVEXLOGLQJ
([WHQWRIWKHZRUNLQJDUHD
7RHQODUJHWKHH[FDYDWHGDUHDWRWKHZKROH%XLOGLQJWKHVRXWKHUQOLPLWRI6RXQGLQJKDVEHHQSXVKHGPHWUHVEDFN
VRXWKZDUGVVRWKDWLWFRPHVWRWKHVRXWKHUQHGJHRI$UHD1
,WKDVEHHQHQODUJHGE\PHWUHVWRWKHZHVWDQGPHWUHVWRWKHHDVW$EHQFKRULHQWHGQRUWKVRXWKKDVEHHQVSDUHG
WKURXJKWKHEXLOGLQJVRDVWRNHHSDVWUDWLJUDSKLFUHFRUGRIWKH¿OOLQJRIWKHEXLOGLQJ
7KHH[FDYDWHGDUHDZDVWKHQ[PHWHUV±WKDWLVWRVD\FDVTP¿J
&OHDQLQJWKHVXPPLWRIWKHZDOOVDURXQG%XLOGLQJ
%H\RQGWKHH[FDYDWHGDUHDPDQ\VWUXFWXUHVZHUHSDUWO\YLVLEOHRQWKHJURXQGDQGLWZDVFUXFLDOWRGHWHUPLQHWKHZD\
%XLOGLQJZDVWLHGWRWKHVHVXUURXQGLQJEXLOGLQJV7KHUHIRUHLQDUHDV112DQG2WKHVXPPLWVRIWKHZDOOV
KDYHEHHQFOHDQHGVRDVWRSODQWKHLPPHGLDWHYLFLQLW\RIWKHPRVTXH0RUHWKDQZDOOVKDYHEHHQUHJLVWHUHGDQG
GHVFULEHGLQWKLVDUHD¿J
)LJXUH3ODQRI%XLOGLQJDQGORFDWLRQRIWKHZRUNLQJDUHDLQZKLWH>3ODQ0DWKLHX1LYHOHDX6DXGL)UHQFKDUFKDHRORJLFDOPLVVLRQ
LQDO<DPƗPD@
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Plan of Building 1
%XLOGLQJLVDPRQXPHQWDOPXGEULFNVWUXFWXUHFRPSULVLQJDODUJHFROXPQHGKDOO5PLQOHQJWK16DQG
PLQZLGWK:(7KHURRPLVERUGHUHGE\WKLFNPXGEULFNZDOOV:WRWKHQRUWK:WRWKHZHVWDQG:
WRWKHVRXWK7RWKHHDVWLWLVERUGHUHGE\DURZRIWZRSLOODUVDQGHLJKWFROXPQVRSHQLQJRQWRDFRXUW\DUGHDVWRIWKH
EXLOGLQJFD[P¿J7KHFRXUW\DUGLVFLUFXPVFULEHGE\PXGEULFNZDOOVWRWKHQRUWKDQGHDVW7RWKH
VRXWKWKHSLFWXUHLVVWLOOXQFOHDU/DWHRFFXSDWLRQVXFKDV%XLOGLQJGDWHGWRWKHWKWKFHQWXULHVPDNHVWKHSODQ
FRQIXVHG
5LVGLYLGHGLQQDYHVRULHQWHGQRUWKVRXWKHDFKEHLQJERUGHUHGE\DURZRIFROXPQVWRWKHHDVWRUFROXPQV
DQGSLOODUVIRUWKHHDVWHUQQDYH7KUHHEXWWUHVVHVDUHDOLJQHGZLWKWKHVHURZVRIFROXPQVRQZDOO:WRWKHQRUWK
DQGRQ:WRWKHVRXWK
7ZRVPDOOZDOOVKDYHEHHQHUHFWHGEHWZHHQEXWWUHVV:DQGFROXPQ&RDQGEHWZHHQEXWWUHVV:DQGFRO-
XPQ&R7KHVHZDOOVDUHQRWWLHGZLWKWKHQHLJKERXULQJVWUXFWXUHVEXWDUHDEXWWLQJWKHP7KH\GLGQRWUHDFKWKH
VDPHKHLJKWDVWKHFROXPQVGRDQGDSSHDUDVDODWHDGGLWLRQ7KHLUEDVLVKDVQRWEHHQUHDFKHG\HW7KHVHWZRZDOOVDUH
GLYLGLQJVSDFHLQWRFRPSDUWPHQWVLQWKHVRXWKHUQSDUWRI5
%HWZHHQPRVWRIWKHSLOODUVDQGFROXPQVRIWKHHDVWHUQURZVPDOOPXGEULFNZDOOVDUHFORVLQJWKHVSDFHEHWZHHQWKHP
7KH\DUHDEXWWLQJWKHFROXPQVDQGSLOODUVDQGKDYHEHHQEXLOWLQDODWHSKDVHRIRFFXSDWLRQRIWKHEXLOGLQJ,WLVDOOWKH
PRUHSUREDEOHWKDWWKH\DUHIRXQGHGDWDKLJKHUDOWLWXGHWKDQWKHFROXPQVSLOODUVDUH
7KHZHVWHUQZDOO:FRPSULVHVDODUJHUHFWDQJXODUQLFKHLQLWVFHQWUDOSDUWWXUQHGWRZDUGWKHZHVW7KLVQLFKHKDV
EHHQSDUWO\GLVWXUEHGE\DSLWGXJDIWHUWKHEXLOGLQJDEDQGRQPHQWIRUPXGEULFNUHF\FOLQJ7KHZHVWHUQVLGHRIWKLVQLFKH
KDVEHHQGLVWXUEHGLQDVHFRQGDU\RFFXSDWLRQRIWKHEXLOGLQJ,W¿UVWRSHQHGHGRQWRWKHRXWVLGHZHVWDUGVDQGODWHURQ
FORVHGDJDLQE\DWKLQPXGEULFNZDOO:
,QWKHVRXWKHUQKDOIRI:WKHZDOOFRPSULVHVDVHFRQGQLFKH1URXQGHGLQVKDSHDQGFXWRIIIURPWKHRXWVLGH
E\DWKLQPXGEULFNZDOO:
6RXWKRI:LQWKHVRXWKZHVWHUQFRUQHURI5DSDVVDJHZD\OHDGLQJWRZDUGWKHRXWVLGHWRWKHZHVWLVYLVLEOH,W
KDVEHHQFORVHGE\DVPDOOPXGEULFNVWUXFWXUH
)LJXUH$HULDOYLHZRI WKHFROXPQHGKDOO 5RI%XLOGLQJ>3KRWR7KRPDV6DJRU\6DXGL)UHQFKDUFKDHRORJLFDOPLVVLRQ LQDO
<DPƗPD@
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6WUDWLJUDSK\RI%XLOGLQJ
6HYHUDOSKDVHVKDYHEHHQKLJKOLJKWHGGXULQJWKHH[FDYDWLRQRI%XLOGLQJ¿J
7KHODWHFROODSVHPL[HGZLWKVDQGGHSRVLWVDQGVXUIDFHHURVLRQ8)DWWKHWRSRIWKHPRXQGZHUHPRYHGD
OD\HURIKDUGHQHGVDQGZLWKIUDJPHQWVRIPXGEULFNVDOWHUQDWLQJZLWKOD\HUVRIPHOWHGPXGEULFN,QFORVHSUR[LPLW\WR
WKHFHQWUDOQLFKHVRPHIUDJPHQWVRIFROODSVHGPXGEULFNZHUHFRYHUHGZLWKPXGFRDWLQJDQGDWKLQZKLWHSODVWHU
7KLVOD\HU\LHOGHGYHU\OLWWOHSRWWHU\$PRQJLWDIUDJPHQWRIFXSZLWKDQFKRFRODWHJOD]HRXWVLGHFRYHU<FRP-
SDUDEOHWRVKHUG<D&KLQHVHLPSRUWIRXQGLQLQWKHRFFXSDWLRQOD\HURI%XLOGLQJDQGGDWHGWRWKHODWHWK
HDUO\WKFHQWXULHV7KHGLVFRYHU\RIJODVVEDQJOHVDQGULIÀHEXOOHWVLQWKLVOD\HUDUHDOVRLQGLFDWLYHRIDODWHGDWLQJ
$ODWHUHF\FOLQJRIEXLOGLQJPDWHULDO8):LWKLQWKHFHQWUDOQLFKHRI:DODUJHSLW3KDVEHHQGXJ
WKURXJK:DQGWKURXJKWKHVHYHUDORFFXSDWLRQOD\HUVPHQWLRQHGKHUHXQGHUÀRRUV)))DQG)
7KLVSLWKDVEDGO\GDPDJHGWKLVDUHD,WLV¿OOHGZLWKORRVH\HOORZVDQGFPWRSSHGE\VDQGDQGPXGEULFNIUDJ-
PHQWVVRPHRIWKHVHEHLQJVOLJKWO\EXUQW7KLVSLWLVDUHVXOWRIPXGEULFNUHF\FOLQJ1XPHURXVLPSULQWVRIDODUJHWRRO
VSDGHRQWKHQRUWKHUQVLGHRIWKHSLWDQGDWWKHERWWRPDUHYLVLEOH
$QDFFXPXODWLRQRIDHROLDQVDQGDERYHWKHWKRFFXSDWLRQOHYHO8)±8)±8)WKLVWKLFNOD\HURI
DHROLDQVDQGGHSRVLWKDVEHHQUHPRYHGXQGHUDOD\HURIFROODSVHGPXGEULFN)ORRU)ZDVXQFRYHUHGDKDUGHQHG
JURXQGPDGHRIJUH\VDQGZLWKFKDIILPSULQWVRQO\SDUWLDOO\SUHVHUYHGLQWRWKHFHQWUDOQLFKHRI:DQGLQLWVYLFLQLW\
,PPHGLDWHO\WRWKHQRUWKHDVWRIWKHQLFKHDVPDOOHDUWKHQVWHSFPKLJKLVFRYHUHGE\DWKLQOD\HURISODVWHU7KLVÀRRU
LVDEXWWLQJ:DWWKHUHDURIWKHQLFKHDQG:DWWKHUHDURI1WKHVRXWKHUQQLFKHLQ:7KLVÀRRU)
WHVWL¿HVRIWKHODWHVWRFFXSDWLRQRI%XLOGLQJDWDWLPHERWKQLFKHVZHUHFORVHGE\DWKLQDQGURXJKZDOO
7KHWKRFFXSDWLRQOHYHO8)±8)±8)±8)$IWHUKDYLQJUHPRYHGDGHQVHVDQG\OD\HUDKDUG-
HQHGÀRRUPDGHRIJUH\VDQG)ZDVXQFRYHUHG7KLVÀRRULVDEXWWLQJVHYHUDOWKLQDQGURXJKZDOOVEXLOWHLWKHUWR
WKHUHDURIWKHZHVWHUQQLFKHVLQWKHPLGGOHRI:DQG1RUEHZHHQWKHFROXPQVDQGSLOODUVRIWKHHDVWHUQURZ
$OOWKHVHZDOOVDUHIRXQGHGGLUHFWO\RQWKHVDQGDWDQKLJKHUDOWLWXGHWKDQWKHZDOOVFROXPQVSLOODUVDJDLQVWZKLFKWKH\
DUHDEXWWHG7KLVSHULRGPLJKWKDYHEHHQDODWHUHRFFXSDWLRQRIWKHEXLOGLQJIROORZLQJDSHULRGRIDEDQGRQPHQWDQG
DHROLDQDFFXPXODWLRQ
7KHGLVFRYHU\LQWKHVRXWKHUQSDUWRIWKHEXLOGLQJRIDQRWWRPDQSLSHOHDGXVWRGDWHWKLVRFFXSDWLRQWRWKHWKFHQWXU\
RQZDUGV
7KHUGRFFXSDWLRQOHYHO8)WKLVOHYHOKDVRQO\EHHQH[FDYDWHGLQWKHQRUWKZHVWHUQTXDUWHURI%XLOGLQJ8QGHU
DWKLFNOD\HURIVDQGDWKLQOD\HURIKDUGHQHGJUH\VDQGKDVEHHQFOHDUHG)2YHUWKLVOHYHOIRRWLPSULQWVZHUHYLV-
LEOHQHDUFROXPQ&R3DOPOHDIPDWWUHVVLPSULQWVKDYHDOUHDG\EHHQVHHQGXULQJWKH¿UVWVHDVRQLQWKHQRUWKZHVWHUQ
SDUWRIWKHFROXPQHGKDOO57KLVÀRRUZDVUHFRYHUHGE\DOD\HURIVDQGDERYHZKLFKWKHVPDOOZDOOFORVLQJWKH
FHQWUDOQLFKHRI:WRWKHZHVWZDVIRXQGHG7KHUHIRUHWKLVÀRRUFRUUHVSRQGVWRDSHULRGGXULQJZKLFKWKHVRFDOOHG
³QLFKH´ZDVRSHQHGRQWRWKHZHVWDQGRQWRWKHRXWVLGH,WZDVXVHGDVDJDWH7KHVDPHLVSRVVLEOHIRUQLFKH:
7KHQGRFFXSDWLRQOHYHO8)WKLVOHYHOKDVRQO\EHHQH[FDYDWHGLQWKHQRUWKZHVWHUQTXDUWHURI%XLOGLQJ$IWHU
WKHUHPRYLQJRIDFDFPWKLFNOD\HURIGHQVHRUDQJHVDQGXQGHU)ZHXQFRYHUHGÀRRU)DKDUGÀRRUPDGH
RISODVWHU7KLVÀRRUFRUUHVSRQGVWRDPDMRUSKDVHRIUHVWRUDWLRQRIWKHEXLOGLQJGXULQJZKLFKDQHZSODVWHUÀRRUZDV
SRXUHGDQGGXULQJZKLFKWKHPXGEULFNFROXPQVZHUHHUHFWHGRYHUWKLVÀRRU$WWKDWWLPHERWKQLFKHV1DQGWKDWLQ
WKHPLGGOHRI:ZHUHFORVHGWRWKHZHVW
2YHU)VHYHUDOLPSULQWVRUHQJUDYLQJVRIJDPHERDUGVDUHYLVLEOHLQWKHSODVWHU
7KHVWRFFXSDWLRQOHYHO8)DFDUHIXOVWXG\RI)DWWKHEDVHRIVWUDWLJUDSKLFXQLW8)KDV\LHOGHGVRPH
HYLGHQFHRIDPRUHDQFLHQWRFFXSDWLRQ7UDFHVRIIRUPHUEXWWUHVVHVDQGFROXPQVDUHYLVLEOHRQWKHJURXQGWKH\KDYH
EHHQOHYHOOHGGXULQJWKHUHVWRUDWLRQSKDVHRIWKHVRFDOOHG³QGRFFXSDWLRQOHYHO´7KH\WHVWLI\RIDIRUPHUEXLOGLQJ
DOUHDG\KDYLQJDFROXPQHGKDOO
3UHYLRXVRFFXSDWLRQOHYHOV"
7KHH[FDYDWLRQLVVWLOOLQSURJUHVVDQGIRUPHURFFXSDWLRQOHYHOVDUHWREHH[SHFWHGEHQHDWKWKHOD\HUVLQYHVWLJDWHGVRIDU
7KHLUVWXG\ZLOOEHRQHRIRXUDLPVGXULQJQH[W¿HOGVHDVRQ
37
)LJXUH%XLOGLQJVHFWLRQRIWKH¿OOLQJRIWKHFROXPQHGKDOO5WRSDQGVXSHULPSRVLWLRQRIWKHÀRRUVLQWKHFHQWUDOQLFKHRI
:ERWWRP
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Architectural description of Building 1
7KHZDOOVDUHDOOEXLOWLQUHFWDQJXODUPXGEULFNVFD[[FPODLGLQKRUL]RQWDOFRXUVHV7KH\YDU\LQWKLFNQHVV
7KHQRUWKHUQZDOO:DQGWKHQRUWKHUQSDUWRIWKHZHVWHUQZDOO:KDYHEHHQGDPDJHGDQGUHSDLUHGDWOHDVWRQFH
:VKRZVWKHWUDFHRIDFROODSVHDQGUHSDLUZLWKVWRQHEORFNVDQGPXGEULFNV:KDVEHHQUHEXLOWLQLWVQRUWKHUQ
SDUWE\EXLOGLQJDWKLQZDOORYHUDODUJHUEDVHYHVWLJHRIWKHIRUPHUZDOO
7KHFROXPQVDUHDOOEXLOWLQWULDQJXODUPXGEULFNV7KH\DUHODLGGLUHFWO\RYHUWKHSODVWHUÀRRU)7KHLUKHDY\ZHLJKW
RFFDVLRQDOO\FDXVHGWKHÀRRUWRFUDFN7KH\DUHSUHVHUYHGRYHUDKHLJKWRI&RWRPHWUHV&R7KH
FROXPQVRIWKHFHQWUDOURZKDYHDOOEHHQUHSDLUHGDWPLGKHLJKWE\D¿OOLQJRIVWRQHDQGPXG7KLVUHVWRUDWLRQGDWHV
EDFNWRRQHRIWKHODWHUHRFFXSDWLRQVRI%XLOGLQJWKRUWKRFFXSDWLRQ7KHFROXPQVRIWKHHDVWHUQURZDUHEDGO\
SUHVHUYHG7KH\KDYHEHHQEDGO\UHVWRUHGDWVHYHUDOVWDJHVRIWKHRFFXSDWLRQRIWKHEXLOGLQJDQGWKHHURVLRQJLYHVWKHP
DPXVKURRPSUR¿OH
7KHÀRRUVDUHXVXDOO\VLPSO\PDGHRIKDUGHQHGVDQGEHWKDWE\SRXULQJZDWHURQWKHJURXQGRUE\WKHUHSHDWHGFRPLQJV
DQGJRLQJV7KHÀRRUVDUHXVXDOO\PXFKPRUHYLVLEOHLQWKHZHVWHUQQDYH2QO\)KDVEHHQFDUHIXOO\EXLOWE\XVLQJ
DJ\SVXPSODVWHURYHUDSUHSDUDWLRQOD\HUPDGHXSZLWKJUDYHOVDQGSODVWHU
$UFKLWHFWXUDOGHFRUVDUHUDUH2QO\WKUHHVPDOOWULDQJXODUQLFKHVKDYHEHHQIRXQGLQ:¿J6RPHSDUWRIZDOO
:ZHUHFRYHUHGZLWKDZKLWHSODVWHU
7KHZD\WKHFROXPQHGKDOO5ZDVURRIHGLVVWLOOXQFOHDU2QO\IHZEORFNVRIPXGZLWKLPSULQWVRISDOPOHDYHV
KDYHEHHQIRXQGSRVVLEO\EHLQJWKHUHPDLQRIDPXGFRDWLQJUHFRYHULQJVPDOOEUDQFKHVODLGRYHUSDOPWUXQNV$OOWKLV
LVK\SRWKHWLFDO
The surroundings of Building 1
7RWKHVRXWKWKHZHVWDQGWKHQRUWKRI%XLOGLQJDWKLFNOD\HURIVDQGGHSRVLWKDVEHHQUHPRYHGVRDVWRUHYHDOWKH
IDFLQJRIWKHRXWHUZDOOV8QGHUWKLVVDQGOD\HUWKHFROODSVHRIWKHZHVWHUQDQGQRUWKHUQZDOORIWKHEXLOGLQJKDVEHHQ
XQFRYHUHGDQGUHPRYHG6HYHUDOFLUFXODWLRQOHYHOVKDYHEHHQFOHDUHGRXWVLGHWKHEXLOGLQJ0DWHULDOVDPSOHGLQWKHVH
OD\HUVSURYHGWREHDPL[RIVKHUGVIURPGLIIHUHQWSHULRGVWKFHQWXU\ZKLWH$EEDVLGJOD]HGSRWWHU\WRJHWKHUZLWKZKLWH
DQGEOXHSRUFHODLQ7KH\DUHRIQRKHOSLQGDWLQJWKHEXLOGLQJ7KH\RQO\SURYLGHDWHUPLQXVDQWHTXHPWRWKHHUHFWLRQ
RI%XLOGLQJWKFHQW$'
)LJXUH%XLOGLQJ:HVWHUQURZRIROXPQVLQ5DQGZDOO:ZLWKLWVGHFRUDWLYHQLFKHV
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The function of Building 1
'XULQJWKHVWDQGQGRFFXSDWLRQOHYHOV%XLOGLQJZDVZLWKRXWGRXEWDPRVTXH7KLVLQWHUSUHWDWLRQLVVXSSRUWHGE\
WKHSUHVHQFHRIDUHFWDQJXODUEXLOGLQJFRPSULVLQJDVTXDUHFRXUW\DUGDQGDODUJHFROXPQHGKDOO
WKHDEVHQFHRIPDWHULDOLQVLGHWKHEXLOGLQJDWWKDWWLPH
WKHSUHVHQFHRIWZRQLFKHVLQLWVZHVWHUQZDOOWXUQHGWRZDUGWKH.DDED7KHVHDUHPLՂUƗEVDQG:LVWKH
TLEODZDOO
'XULQJWKHUGRFFXSDWLRQSKDVHWKHEXLOGLQJSUREDEO\ORVWLWVFXOWLFIXQFWLRQVLQFHPLՂUDEVZHUHRSHQHGRQWRWKHRXW-
VLGH
7KHEXLOGLQJSRVVLEO\UHFRYHUHGLWVUHOLJLRXVIXQFWLRQGXULQJWKHWKDQGWKRFFXSDWLRQOHYHOVLIZHFRQVLGHUWKHFORV-
LQJRIERWKWKHQLFKHVE\VPDOOZDOOV
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Sounding 1 (Area N6)
%\0LFKHO0RXWRQ
,Q RUGHU WR H[SORUH WKH HDUO\ OD\HUV RI WKH KLOO D
GHHSVRXQGLQJZDVFDUULHGRXWDWWKHQRUWKHUQH[-
WUHPLW\RIWKHWUHQFKLQWKHFRQWLQXLW\RIVHD-
VRQ¶VZRUN
7KHDUHDZDV¿UVWH[WHQGHG WR WKHZHVW UHDFKLQJ
PIURPHDVW WRZHVWDQGPIURPQRUWK WR
VRXWK
%HQFKHVZHUHOHIWDJDLQVWWKHH[FDYDWLRQZDOOVWR
DYRLG WKH EUHDNLQJ RI WKH VDQG\ VHGLPHQW ZKLFK
UHGXFHGSURJUHVVLYHO\WKHH[FDYDWHGDUHD¿J

7KHZRUNZDVVWRSSHGDWDGHSWKRIPXQGHUWKH
EDVHRI:DOO:IRUVHFXULW\UHDVRQV7KHGHHS-
HVWOD\HUV8)ZHUHUHDFKHGLQDVPDOOVRXQG-
LQJPVTXDUH
7KHYLUJLQVRLOSUREDEO\DÀXYLDO+RORFHQHWHUUDFH
RIWKHZDGLÀRRGLQJDWWKHVRXWKRIWKHDUFKDHRORJLFDODUHDZDVQRWIRXQG7KHEDVHRIWKHVRXQGLQJLVDWPLQ
DEVROXWHKLJKWDSSUR[LPDWHO\DWWKHVDPHOHYHOWKDQWKHDUFKDHRORJLFDOGHSRVLWVXQHDUWKHGLQWKHWUHQFKRSHQHGLQWKH
VRXWKZHVWHUQIDUP
7KHORZHVWH[FDYDWHGOD\HULVDGHSRVLWRIDHROLDQVDQGFRQWDLQLQJQRPDWHULDO7KHSUHVHQFHRIHDUOLHUOD\HUVRIRFFXSD-
WLRQFDQQRWEHGLVFDUGHG
$WKLQOHYHORIDVKDQGHDUWKLQORRVHVDQGLQGLFDWHVDQRFFXSDWLRQEXWQRWWKHSUHVHQFHRIDQ\FRQVWUXFWLRQ8)
DOWLWXGHP
$FPWKLFNDFFXPXODWLRQRI DHROLDQ VDQG VHSDUDWHV WKLVGHHSHVW OHYHO IURPD VHFRQGRFFXSDWLRQDOGHSRVLWPXFK
WKLFNHUDOVRGLUHFWO\O\LQJRQWKHORRVHVDQG8)DOWLWXGHP$OLQHRIWKLQOLPHSDUWLFOHVZHUH
YLVLEOHDWWKHEDVHRIWKHOHYHOWRJHWKHUZLWKSDWFKHVRIPL[HGDVK,QWKHFPRIGHSRVLWIRUPLQJWKLVOD\HUWZR¿UH-
SODFHVZHUHIRXQGFRQFHQWUDWLRQVRIDVKDQGFKDUFRDOZKLFKKDYHEHHQVDPSOHG1RGXOHVRIFOD\DQGDIHZIUDJPHQWVRI
PXGEULFNVDWWHVWWKHSUHVHQFHRIVRPHGZHOOLQJFRQVWUXFWLRQVQHDUE\3RWWHU\VKHUGVDQGIDXQDOUHPDLQVZHUHFROOHFWHG
$JDLQWKLVVHFRQGRFFXSDWLRQOHYHOLVFRYHUHGE\DWKLFNOD\HURIDHROLDQVDQGFRQWDLQLQJYHU\IHZPDWHULDODOPRVWQR
SRWWHU\VKHUGVDQGVRPHEDGO\SUHVHUYHGIDXQDOUHPDLQV
$OD\HURIPL[HGVDQGFRQWDLQLQJPXGEULFNIUDJPHQWVGHQVHO\DFFXPXODWHGWRWKHVRXWKVHDOVWKLVVDQGDFFXPXODWLRQ
8)DOWLWXGHPDW WKHEDVH,WFRUUHVSRQGVWRWKHGHVWUXFWLRQRIVRPHVWUXFWXUHSUREDEO\O\LQJ
VRXWKHDVWRIWKHWUHQFKDFFRUGLQJWRWKHGHQVLW\DQGWKLFNQHVVRIWKHOD\HUWKHUHDOPRVWFPDQGLWVVORSLQJQRUWK-
ZDUGV,WZDVWKHULFKHVWGHSRVLWLQWHUPVRIDUFKDHRORJLFDOPDWHULDODVLWFRQWDLQHGQXPHURXVIDXQDOUHPDLQVDQGSRW-
WHU\VKHUGVWRJHWKHUZLWKDIHZIUDJPHQWVRIFKORULWHFRQWDLQHUVDQGJODVVYHVVHOV
$VDQGOHYHOPL[HGZLWKDIHZPXGEULFNVVHSDUDWHGWKLVOHYHOIURPDKHDY\GHVWUXFWLRQOD\HUVORSLQJWRZDUGVWKHQRUWK-
ZHVW8)DOWLWXGHPDWWKHEDVH7KLVGHVWUXFWLRQOD\HULQFOXGHVSDUWRIDPXGEULFNZDOOIDOOHQLQ
WKHVORSHFUHDWHGE\WKHDFFXPXODWLRQRIUHPDLQVIRXUURZVRIPXGEULFNVZHUHYLVLEOHRQWKHLUVLGH$JDLQDFFRUGLQJWR
WKHVORSHDQGWKHGHQVLW\RIWKHGHVWUXFWLRQOD\HUWKHFRQVWUXFWLRQPXVWKDYHEHHQHUHFWHGDWVKRUWGLVWDQFHVRXWKRIWKH
VRXWKHDVWHUQFRUQHURIWKHWUHQFK
6DQGDFFXPXODWHVDERYH WKLVGHVWUXFWLRQ OD\HUDOWHUQDWLQJZLWKDW OHDVW WZRWKLQ OD\HUVRIPXGSDUWLFOHVPL[HGZLWK
IDXQDOUHPDLQV8)
7KHRFFXSDWLRQDOVHTXHQFHH[SORUHGLQWKHVRXQGLQJFDQEHGLYLGHGLQWZRSKDVHVRQWKHEDVHRIWKHVWUDWLJUDSKLFDOGDWD
WKHVWUXFWXUHRIWKHUHPDLQVDQGWKHFKDUDFWHULVWLFVRIWKHSRWWHU\DVVHPEODJH
,QVWUDWLJUDSK\WKHXSSHUOD\HUV8)DUHVHSDUDWHGIURPWKHORZHURQHV8)E\DWKLFNDHROLDQVDQG
GHSRVLWDOPRVWHPSW\RIPDWHULDOUHSUHVHQWLQJDSHULRGRIDEDQGRQPHQWRIWKHDUHD
7KHXSSHUOD\HUVDUHWKHUHVXOWRIWKHHURVLRQDQGGHVWUXFWLRQRIQHDUE\FRQVWUXFWLRQVZLWKDVLJQL¿FDQWDFFXPXODWLRQRI
PXGEULFNVDQGWKHSURJUHVVLYHIRUPDWLRQRIDQDQWKURSLFKLOO7KHORZHUOD\HUVDUHVORSLQJYHU\VOLJKWO\DQGUHSUHVHQW
VXFFHVVLYHRFFXSDWLRQVLQWKHVDQGGXQHDWDGLVWDQFHRIVRPHFRQVWUXFWLRQVZKLFKPXVWQRWKDYHEHHQYHU\GHQVHLQ
WKHVLWHFRQVLGHULQJWKHYHU\IHZUHPDLQVRISODVWHUDQGPXGEULFNVFROOHFWHG
)LJXUH/RFDWLRQRI6RXQGLQJ
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)LJXUH$HULDOSLFWXUHRI6RXQGLQJ7KRPDV6DJRU\6DXGL)UHQFK$UFKDHRORJLFDO0LVVLRQLQDO<DPƗPD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)LQDOO\LQWKHXSSHUOD\HUVWKHSRWWHU\DVVHPEODJHLQFOXGHVDODUJHQXPEHURISURGXFWLRQVZHOOUHSUHVHQWHGLQDOOWKH
ODWHRFFXSDWLRQRIWKHVLWHZKHUHWKH\KDYHEHHQIRXQGDVVRFLDWHGZLWKGLDJQRVWLFPDWHULDOEHORQJLQJWRWKH,VODPLF
SHULRGV7KHDEVHQFHRIYHU\VLJQL¿FDQWSLHFHVGRHVQRWDOORZDQ\FKURQRORJ\WREHSURGXFHGDUHJLRQDOFRPPRQSRW-
WHU\VHTXHQFHZLWKSUHFLVHFKURQRORJLFDOGLDJQRVWLFPDUNHUVLVVWLOOWREHGH¿QHGDVDUHIHUHQFHIUDPH7KHWZRORZHU
VDQG\RFFXSDWLRQOHYHOVXQGHUWKHWKLFNOD\HURIDHROLDQVDQG8)DWWKHERWWRPRIWKHVRXQGLQJFRQWDLQDGLIIHUHQW
DVVHPEODJH7KHFROOHFWHGVKHUGVLQGLFDWHDPXFKPRUHKRPRJHQHRXVDVVHPEODJHFRPSRVHGPDLQO\RIWZRRUWKUHH
IDEULFVZLWKDVWURQJSUHVHQFHRI%ODFNDQG5HGFKDIIWHPSHUHGZDUH7KHDEVHQFHRIJUHHQLVKDQG\HOORZLVKZDUHV
FKDUDFWHULVWLFRIWKH,VODPLFLQGXVWULHVPXVWEHXQGHUOLQHG7KH¿QGLQJRIFDULQDWHGGLVKHVRIZHOOOHYLJDWHGFOLQN\EXII
IDEULFWRJHWKHUZLWKDQDUURZQHFNRIDYHU\VPDOOJUHHQJOD]HGÀDVNFRXOGLQGLFDWHDSUH,VODPLFGDWHIRUWKLVHDUO\
SKDVHRIRFFXSDWLRQ
7KHFRXQWLQJRIWKHSRWWHU\VKHUGVIRXQGLQWKLVVWUDWLJUDSKLFDOVRXQGLQJDOORZVRPH¿UVWUHPDUNVRQWKHHYROXWLRQRI
WKHDVVHPEODJH$WRWDORIVKHUGVZHUHFROOHFWHGDQGGLVWULEXWHGLQWRWKHGLIIHUHQWIDEULFVGHVFULEHGRQWKHEDVH
RIWKHPDWHULDOJDWKHUHGVLQFHWKHEHJLQQLQJRIWKHSURMHFW$IHZFDWHJRULHVSUHVHQWDVLJQL¿FDQWHYROXWLRQIRUPLQJWZR
JURXSVRIIDEULFV
IDEULFVDEDQGDVWKHFRPPRQFRDUVHDQG¿QHFDWHJRULHVRIDSUREDEOHXQLTXHLQGXVWU\RI\HOORZWRJUHHQLVK
ZDUHWKH¿QHVWYHVVHOVEHHQFRYHUHGZLWKDZKLWLVKEXIIVOLS
IDEULFV%ODFNDQG5HGFKDIIWHPSHUHGZDUHDQG)LQH&UHDPFOLQN\ZDUH
7KHLUHYROXWLRQDFURVVWKHVWUDWLJUDSK\RIWKHQRUWKHUQWUHQFKFDQEHIUDFWLRQHGLQWKUHHOHYHOVVXEGLYLGLQJWKHXSSHU
SKDVHLQWZROHYHOV
8)WR8)  IDEULFVDEDQG   IDEULFVDQG 
8)WR8)  IDEULFVDEDQG   IDEULFVDQG 
8)WR8)  IDEULFVDEDQG   IDEULFVDQG 
7KHJURXSRIDEDQGIDEULFVDSSHDUVWREHPRUHUHSUHVHQWHGLQWKHXSSHUSKDVHDQGPRVWO\DWWKHEHJLQQLQJRILW
,IWKHOD\HUVRIWKHXSSHUSKDVHFRUUHVSRQGWRWKH,VODPLFSHULRGRIRFFXSDWLRQDVD¿UVWK\SRWKHVLVWKLVLQGXVWU\FRXOG
EHDPDUNHURIWKDWSHULRG
)DEULFVDQGDSSHDUWREHPRUHUHSUHVHQWHGLQWKHORZHUOD\HUVDQGPRVWO\IDEULFTXDVLDEVHQWIURPWKHXSSHU
OD\HUV
7KH/D\ODZDUHLVSRRUO\UHSUHVHQWHGRQO\IUDJPHQWVGLVWULEXWHGLQWKHOD\HUVRIWKHXSSHUSKDVHDQGRI
WKHFHUDPLFVQRQHLQWKHORZHUSKDVH,WGRHVQRWVHHPWREHDQLQGXVWU\GLDJQRVWLFRIWKHHDUOLHVWRFFXSDWLRQVRIWKH
VLWH
 
)DXQDOUHPDLQVZHUHDEXQGDQWPDLQO\LQGHVWUXFWLRQOHYHO8)*RDWFRZDQGJD]HOOHVZHUHLGHQWL¿HGWKHVLHYLQJ
RIWKHVHGLPHQWVUHYHDOHGVPDOOSLHFHVFRUUHVSRQGLQJWRVRPHOL]DUGGRJDQGELUGVSHFLHV7KHGRJYHUWHEUDVKRZHG
FXWWLQJPDUNV
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Sounding 3 (Area G17)
%\0LFKHO0RXWRQ
'XULQJ WKHJHQHUDO VXUYH\RI WKH VLWH FDUULHGRXW VLQFH
WKH  VHDVRQ SRWWHU\ ZDV FROOHFWHG LQ VRPH SODFHV
RXWVLGHWKHIHQFHGDUFKDHRORJLFDODUHD2QHRIWKHPRVW
LQWHUHVWLQJDUHDVLGHQWL¿HGLVDQDQFLHQWIDUPERUGHULQJ
WKH VRXWKZHVWHUQ VLGHRI WKH VLWH DJDLQVW WKH FRUQHURI
WKHZDOOHGFHPHWHU\7KHDEXQGDQWSRWWHU\PDWHULDORQ
WKHJURXQGLQFOXGHVVLJQL¿FDQWFULVVFURVVSDLQWHGERZOV
ZKLFKDUHQRWWREHIRXQGHOVHZKHUHRQWKHVLWHDIUDJ-
PHQWIRXQGLQDIDUPWRWKHVRXWKHDVWRIWKHDUFKDHRORJL-
FDODUHDDQG/D\ODZDUH
$VWKHODQGZDVFXOWLYDWHGLQUHFHQWSDVWDQGIRUWKDWSXU-
SRVHSDUWLDOO\OHYHOHGDVRXQGLQJZDVQHHGHGWRFKHFNLI
WKHDUFKDHRORJLFDOGHSRVLWVUHODWHGWRWKHPDWHULDOZHUH
VWLOOSUHVHUYHGDOORZLQJIXWXUHH[SORUDWLRQ¿J
$WUHQFKPORQJDQGPODUJHZDVH[FDYDWHGP
IURP WKHQRUWKHUQ IHQFHRI WKH IDUP ¿JZLWK WKH
NLQGDXWKRUL]DWLRQRIWKHRZQHURIWKHODQG
7KHDUFKDHRORJLFDOUHPDLQVZHUHIRXQGMXVWDIHZFHQWL-
PHWUHVXQGHUWKHVXUIDFH7KHVHGLPHQWQHDUWKHVXUIDFH
ZDVGHQVHO\FRPSDFWHGDQGFHPHQWHGE\KHDY\VDOLQLW\
GXHWRORQJWHUPLUULJDWLRQLQPRGHUQWLPHV)RUDPDWWHU
RIWLPHWKHGHSRVLWVZHUHRQO\SDUWLDOO\H[SORUHGDQGWKHVWUDWLJUDSKLFDOSRWHQWLDOLW\FRXOGQRWEHHYDOXDWHG1HYHU-
WKHOHVVWKHUHVXOWVDUHRIJUHDWLQWHUHVWDQGMXVWLI\WKHSURWHFWLRQE\WKHDXWKRULWLHVRIWKDWSLHFHRIODQGOHIWRXWRIWKH
DUFKDHRORJLFDODUHD
)LJXUH/RFDWLRQRI6RXQGLQJ
)LJXUH$HULDOYLHZRI6RXQGLQJ7KRPDV6DJRU\6DXGL)UHQFK$UFKDHRORJLFDO0LVVLRQLQDO<DPƗPD
,QWKHZHVWHUQSDUWRIWKHWUHQFKWKHUHPDLQVRIWZRNLOQVZHUHIRXQG7KHLUIXQFWLRQVWLOOFDQQRWEHFOHDUO\GHWHUPLQHG
EXWLWFRXOGEHUHODWHGWRSRWWHUDFWLYLWLHV7RWKHHDVWVRPHEDGO\SUHVHUYHGZDOOVDQGXQGLVWXUEHGGHSRVLWVZHUHSDU-
WLDOO\XQFRYHUHG
7KHZHVWHUQNLOQ5LVWKHODUJHVW¿J,WVFKDPEHULVWUDSH]RLGDOLQSODQFPODUJHOLQHGE\DFPWKLFN
SODVWHUEXLOWDJDLQVWDPDVVLYHPXGOD\HU¿OOLQJDSLWSUHYLRXVO\GXJLQWRDQDQWKURSLFUXEEOHGHSRVLW7KHSODVWHUOLQLQJ
WKHFKDPEHULVKHDYLO\EXUQWWRJHWKHUZLWKWKHPXGUHGGLVKRQWKHEDFNVLGHRILWDOPRVWFPGHHS
7KHFKDPEHUZDV¿OOHGLQWKHXSSHUSDUWE\ORRVHVDQGDQGGRZQSURJUHVVLYHO\ZLWKVPDOOLUUHJXODUEORFNVRIPXGIUDJ-
PHQWVRIWKHYDXOW"IRUPLQJDFRPSDFWOD\HUFHPHQWHGE\WKHVDOLQLW\8QGHUWKLV¿OOLQJDÀRRUPDGHRIVPRRWK\HOORZ
FOD\QHDUO\FPWKLFNVHSDUDWHVWKHXSSHUFKDPEHUIURPWKHFRPEXVWLRQFKDPEHUXQGHUQHDWK7KLVZDVUHYHDOHGE\
DSLWLQWKHÀRRUZKLFKRSHQVRQWRWKHHPSW\VSDFHRIWKHORZHUFKDPEHUSDUWLDOO\¿OOHGE\ORRVHVDQGSURJUHVVLYHO\LQ-
¿OWUDWHGDIWHUDEDQGRQPHQWRIWKHVWUXFWXUH7KHH[FDYDWLRQZDVVWRSSHGEHIRUHUHDFKLQJWKHEDVHRIWKHORZHUFKDPEHU
7RWKHHDVWDVHFRQGNLOQ5ZDVH[FDYDWHGLQWRWKHVDPHDQWKURSLFVHGLPHQWDGHQVHUXEEOHGHSRVLWPDGHRIHDUWK
DQGIUDJPHQWVRIPXGEULFNV"DQGFRQWDLQLQJIDXQDOUHPDLQVFKDUFRDODQGSRWWHU\VKHUGV6PDOOHULQVL]HDQGH[WHQG-
LQJPRVWO\RXWRIWKHH[SORUDWLRQWUHQFKRQO\DQDUURZVWULSRILWVVRXWKHUQH[WUHPLW\ZDVUHDFKHG
45
7KHFKDPEHUZDVOLQHGE\DFPWKLFNSODVWHUKHDYLO\EXUQWDVWKHPXGOD\HURQWKHEDFNVLGHRILWGHHSO\UHGGLVK
,QVLGHLWZDV¿OOHGE\DYHU\FRPSDFWHGOD\HURIPXGDQGSODVWHUIUDJPHQWVFRQWDLQLQJPDQ\SRWWHU\VKHUGVRIGLIIHU-
HQWIDEULFVLQFOXGLQJDQDOPRVWFRPSOHWHVKDSHRIDERZO$ORQJWKHHDVWHUQVLGHRIWKHLQQHUFKDPEHUDFOD\ÀRRUZDV
SUHVHUYHG
7RWKHZHVWWKHOLPLWLVQRWFOHDUDVWKHSODVWHULVQRWSUHVHUYHGEXWWKHGHHSO\EXUQWVHGLPHQWOLQHVWKHVWUXFWXUH
7KHUXEEOHVHGLPHQWLQZKLFKWKHNLOQVZHUHLQVWDOOHGFRQWDLQVWRWKHZHVWRI5QXPHURXVSRWWHU\VKHUGVLQFOXGLQJ
PDQ\JUHHQLVKZDUHVDQGDIHZVKHUGVVKRZLQJLUUHJXODUFRORUDWLRQRIWKHFOD\SRVVLEO\EHORQJLQJWRPLV¿UHGYHVVHOV
,IDVLWDSSHDUVIURPWKH¿UVWREVHUYDWLRQRIWKHVWUDWLJUDSK\LQWKLVYHU\QDUURZH[SORUDWRU\WUHQFKWKLVVHGLPHQWSUH
GDWHVWKHFRQVWUXFWLRQRIWKHNLOQVWKHRYHU¿UHGSRWWHU\IUDJPHQWVLWFRQWDLQVFRXOGLQGLFDWHDORQJWHUPWUDGLWLRQRI
SRWWHUDFWLYLWLHVLQWKHDUHD
7RWKHHDVWRIWKHNLOQVURRP5LVERUGHUHGE\ZDOOV:WRWKHQRUWK:WRWKHHDVWDQG:WRWKHZHVW7R
WKHZHVWDQGWKHHDVWWKHOLPLWVRIWKHLQVLGHZDOOVDSSHDUGXHWRWKHGLIIHUHQFHRIVHGLPHQW7KHWZRIDFHVRIQRUWKVRXWK
ZDOO:ZHUHFOHDUO\OLQHGEXWQRIDFHVRISODVWHURUEULFNVZHUHIRXQG7KHSDUDOOHOZDOOWRWKHHDVW:KDVDQ
LQWHUQDOUHJXODUIDFHEXWZDVLWDZDOORUMXVWWKHIDFHRIDSLWH[FDYDWHGLQDQWKURSLFGHSRVLWV",QIDFWLWVZHVWIDFHZDV
FOHDUO\VHHQOLQHGE\WKHGLIIHUHQFHRIVHGLPHQWRIWKHVRFDOOHGZDOO:DQGWKHDVK\¿OOLQJRIWKHURRP5EXW
QRIDFHZDVIRXQGWRWKHHDVWQRUDQ\OLPLWLQWKHJURXQG7RWKHQRUWK:ZDVZHOOOLQHGQHDUWKHFRUQHUEXWWRWKH
HDVWLWVOLPLWVHHPVWRFRUUHVSRQGWRDSLWWKHOD\HUDWWKHEDVHIRUPLQJDFRQFDYLW\
7KHURRPZDV¿OOHGE\DFPWKLFNOD\HURIFRPSDFWHGDVKOD\HUVVRPHYHU\WKLQVRPHRWKHUVLQFOXGLQJPDQ\FKDU-
FRDOV:LWKWKHDVKZHUHPL[HGODUJHDQLPDOERQHVDOWKRXJKWKHVHZHUHQRWEXUQWWKLVVSDFHKDVEHHQ¿OOHGZLWKUXEEOH
IURPGLIIHUHQWRULJLQVEXWPDLQO\DVKIURPKHDY\¿UH7ZR¿UHSODFHVZHUHO\LQJRQWKHUXEEOHDJDLQVW:UHODWHG
ZLWKKHDY\EXUQLQJWUDFHVRQWKHZDOODQGDWWKHVRXWKZHVWHUQFRUQHU7RWKHZHVWDOD\HURIZKLWHSODVWHUIRUPVDFLU-
FXODUDUHDFRPLQJXSDJDLQVWZDOOV:DQG:
7KHDUHDWRWKHZHVWRI5KDVQRWEHHQFOHDUO\GHOLPLWHG,WFRUUHVSRQGVWRDVSDFHEHWZHHQWKHZHVWHUQIDFHRIWKH
VRFDOOHG:DQGDOLPLWRULHQWHG1:6(REVHUYHGLQWKHPXGDWWKHHDVWHUQH[WUHPLW\RIWKHWUHQFK%XWQRQHRI
WKHVHOLPLWVZHUHFRQ¿UPHGDVQRIDFHVRIZDOOVFRXOGEHIRXQG7KH¿OOLQJRIWKHDUHDLVRIKDUGGHQVHVHGLPHQWFRP-
SDUDEOHWRPXGEULFNPL[HGZLWKVRPHZKLWHJ\SVXPLUUHJXODUEORFNVDQGYHU\IHZPDWHULDO,WKDVEHHQH[FDYDWHGWRD
GHSWKRIFP
7KHFHUDPLFVFROOHFWHGLQWKHVRXWKZHVWHUQIDUPVRXQGLQJDUHQXPHURXV¿JDWRWDORIVKHUGVPRUHWKDQWKH
)LJXUH6RXQGLQJ.LOQ5WRZDUGVRXWK
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GRXEOHRIWKHPDWHULDOIRXQGLQWKHQRUWKHUQWUHQFKIRUWHQWLPHVOHVVYROXPHRIVHGLPHQWV7KLVSRWWHU\DVVHPEODJH
DSSHDUVWREHYHU\KRPRJHQHRXVDVIDEULFVDUHFRQFHUQHG,IZHUHIHUWRWKHVDPHJURXSVWKDQLQWKHQRUWKHUQWUHQFK
IDEULFVDEDQG   IDEULFVDQG 
7KHUHPDLQVXQHDUWKHGLQWKHVRXWKZHVWHUQIDUPDUHUHODWHGWRWKHPLGGOHVWUDWLJUDSKLFDOOHYHORIQRUWKHUQWUHQFK7KH
GLDJQRVWLFJURXSRIWKHHDUOLHVWRFFXSDWLRQLVSRRUO\UHSUHVHQWHG$QGWKHUHODWLYHO\VWURQJSUHVHQFHRI/D\ODZDUH
FRQ¿UPVDODWHGDWHIRUWKHVHFRQWH[WV
%XWWKHVHFKURQRORJLFDOLQGLFDWLRQVDUHWREHFRQ¿UPHGE\DODUJHUVDPSOLQJRIFHUDPLFVDQGWKHGLVFRYHU\RIVRPH
GLDJQRVWLFPDWHULDO
)LJXUH3RWWHU\VKHUGVIURP6RXQGLQJWRSOHIW<FDWHJRU\DERWWRPOHIW<FDWHJRU\ULJKW<
category 1a)
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10/ Ceramic typology
%\0LFKHO0RXWRQ	3LHUUH6LPpRQ
$SUHOLPLEDU\SRWWHU\W\SRORJ\ZDVHVWDEOLVKHGRQWKHEDVHRIWKHIDEULFVGXULQJWKH¿UVWVHDVRQ7KLV\HDUWKLV
W\SRORJ\KDVEHHQSDUWO\DPHQGHGDQGODUJHO\FRPSOHWHGRQWKHEDVLVRIWKHQXPHURXVVKHUGVXQFRYHUHGLQERWK6RXQG-
LQJV	DQGWKHH[FDYDYWLRQRI%XLOGLQJ³0RVTXH´7KLVQHZW\SRORJ\LVGLVSOD\HGKHUHEHORZ
 ? 

Medium greenish ware; medium to thick wall; fine to medium black or red grits, some with 
few chaff temper ; some with yellow exploded grits. Possible tournassage.  
Incised decoration: horizontal lines, wavy lines, hatched patterns 
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 ? 

Medium greenish ware; medium to thick wall; medium to large black or red grits, some with 
few chaff temper ; some with yellow exploded grits. Possible tournassage.  
Incised decoration: horizontal lines, wavy lines, hatched patterns 
 ? 
Well fired buff to reddish ware; medium to thick wall; few medium black (red) grits; 
Plane or whitish to greenish surfaces; rare slip (black) 
Incised decoration, and combed decoration: horizontal lines, wavy lines, hatched patterns 
The common ware of this industry is the fabric 35. 
 ? 
Well fired buff to reddish ware; medium to thin wall; few medium black (red) grits; 
Whitish to greenish surfaces 
Painted decoration in red to brown: criss-cross pattern (ca. Rumeilah) 
49
 ? Ǧ
Well fired orange-red to buff ware; medium to thin wall; few thin black & red grits and thin 
sandy temper. Plane surfaces; the same ware with whitish slip = 35; same ware  with red 
brown black slip = 36  
 ? 	
Reddish ware (some with grey core); medium to thin wall; few medium black (red) grits; not 
clinky, medium fired 
Partially red slipped on a whitish external surface
Grooved wall; horizontal incisions 
Possibly same industry than = 13 (thicker and bicolor slip) and = 35 (without any red slip) 
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 ? 
Well fired red ware; thin to thick wall; some with grey core; few medium black or red grits 
and very thin white inclusions very densely distributed; the thicker vessels have white lime 
medium grits on the surface; very abundant yellow exploded grits on the surfaces  
External surface plane or with whitish wash. 
Plane or external whitish surface. 
   
 ? 
Well fired dense red to light brown ware; medium thick wall; thin black sandy temper very 
abundant. 
Yellow buff to light brown surfaces 
Close to Sandy Red coarse ware = 8 
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 ? 
Well fired dense red ware; medium to thick wall; black and white sandy temper very 
abundant, thin and medium; yellow white inclusions and exploded grits 
Yellowish to whitish external surface (or plane);  
Rare incised decoration: lines and patterns filled with points 
Close to Sandy Red ware = 7 
    
 ? 
Very well fired clinky grey black ware, some with reddish core; medium wall, rarely thick; 
scratchy surfaces, some with deep purple stains 
Combed and incised decoration in a large diversity of patterns 
Same industry  = 10 
 ? ? 
Very well fired clinky grey black ware, some with reddish core; medium wall, rarely thick; 
surfaces glossy or roughly vitrified, deep purple stains. 
Same industry = 9 
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 ? ? 
Medium to well fired brown, red or buff ware; slightly smoothy, not clinky; medium to thick 
wall; small red grits and few very thin whitish inclusions 
Reddish (black) slip 
Incised decoration of alternated strips of zig-zag and horizontal lines 
        
 ? ? 
Well levigated buff brown ware; medium thick walls; well fired but not clinky; thin sandy 
temper, not visible, sections slightly scratchy, vegetal prints; wheel turned prints. 
        
 ? ? 
Medium fired buff to light brown ware; thin to medium thick walls; thin air cavities and few 
vegetal prints; very thin mineral temper red or black 
53
Yellowish to white surfaces 
Red slip in the internal surface (rare external) with irregular strips in black (marble effect). 
No parallels found at the Islamic periods (A. Rougeulles / H. Renel). 
      
 ? ? 

Well levigated buff brown to reddish (with grey core) ware; medium thick walls; well fired 
but not clinky; grey temper given an ashy aspect around small cavities 
Incised decoration of alternated strips of zig-zag and horizontal lines (idem Red Brown ware) 
 ? ? 
Medium fired reddish ware with large grey black core; medium to thick wall; mineral and 
abundant chaff temper. 
Rough plane surfaces; low wheel turned ? 
Often with a cream wash outside. 
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 ? ? 

Well fired grey ware; thin to thick wall; irregular plane rough surfaces, some partially reddish; 
abundant medium whitish inclusions and white exploded grits.  
Low wheel turned ? 
    
 ? ? 
Handmade, medium fired ware with abundant gritty temper, irregular sections, irregular 
coarse surface often hand water planed 
a - deep brown ware, very thick angular white grits
b - sandy black & white medium grits 
c - black to grey ware with white grits, exploded yellow inclusions 
    
          
 ? ? 
Handmade, medium fired red ware to grey core; medium thick wall; grey sandy temper and 
chaff temper; irregular covering streaks on the surface 
Light red slip or barbotine. 
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 ? ? Ƭ
Medium fired yellow greenish ware (light buff core); thick wall; the clay is stratified with thin 
empty spaces; sandy temper and vegetal prints 
Plane surfaces 
All fragments are from large size containers and some possibly from tanur walls.
   
 ? ? 


Yellow to light buff well levigated ware; medium to thick wall 
Green to blue glazed surfaces 
Relief decorations: stepped horizontal lines 
 ? ? 

      
Abbasid glazed
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Medieval glazed 
 ? ? 
      
57
 ? ? 
    
"It looks like a late Roman amphora, but I don't think it's the Gaza one which tends to be 
brown and fairly soft, quite porous.  If anything, it might be the one that is called Palestinian. 
That tends to be orange and sandy with some limestone (yours seems to have some limestone 
even in the break)" (R. Tomber) 
 ? ? 
Hadrami? 
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 ? ? 
Medium to well fired red, deep grey or brown ware; thick wall; scratchy clay with many air 
inclusions, and a few medium red and black grits 
Grey external (and internal) surface 
Ondulated wall, thick incised decorations (horizontal lines, pressions) 
 ? ? 
Well fired yellow buff ware; medium thick wall; very dense sandy temper 
Plane surfaces or slightly clearer 
  
 ? ? 
Very well fired light orange to brown ware; medium thick wall; dense thin black sandy 
temper; slight finger pressions on the internal surface 
59
Yellow whitish surface, not systematic; bitumen coated in the inside wall (Gulf ovoid 
transport jars / torpedo jars). 
    
    
 ? ? 

Medium to thin ware, light green in color. Well levigated, well fired, fine regular surface. 
Fine mineral grey temper. 
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 ? ? 
Medium thick walls, well levigated, clinky, red orange ware. Very thin mineral sandy temper. 
Light whitish buff wash, covering partly the surfaces 
Incised comb decoration 
 ? ? 

Medium thick walls, scratchy surfaces, light grey ware, wheel streaks inside. 
Fine sandy temper, rare exploded grits, some medium black grits 
Outside surface scratchy and more deep grey 
 ? ? 


Medium thick walls, scratchy section, light grey ware to pale buff and lightly pink. 
Fine sandy temper, rare exploded grits and some brown inclusions 
Light wheel streaks, well fired. 
Mat light grey wash inside and outside, or a mat reddish slip. 
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 ? ? 	

Well levigated grey ware, no visible temper, medium thick walls. 
Grey-black slip partially burnished (some strip burnished) 
 ? ? 	
Medium to fine wall, light orange red to buff ware, well levigated, well fired, clinky. 
Thick white-cream slip, smoothy in surface, outside. Inside, thin wheel streaks. 
Very thin sandy temper abundant, sections slightly scratchy, possible few thin black and red 
mineral inclusions.  
Tournassage at the base in one case 
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 ? ? 	Ȁ
Buff to orange fabric, thin walls, very well levigated, no visible temper 
White regular shiny glazed. 
 ? ? 
Well fired orange-red to buff ware; medium to thin wall; few thin black & red grits and thin 
sandy temper. 
Whitish slip with thin wheel streaks. 
Same ware coarse = 2; same ware plane = 4; same ware with red brown black slip = 36 
 ? ? Ǧ
Well fired orange-red to buff ware; medium to thin wall; few thin black & red grits and thin 
sandy temper. 
Red brown black slip, plane horizontal strips 
Same ware plane = 4; same ware with white slip = 35
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 ? ? 
Medium fired buff ware, medium to thin walls, well levigated, wheel turned 
No visible temper. Mat black and red slip. 
 ? ? 
Orange to red ware, grey core. Angular white and black mineral medium to thick temper. 
Clinky; regular sections, with grits, medium thickness. 
Redto brown slip inside and outside 
 ? ? 


Glazed ware very uniformely preserved, light yellow greenish in color, slightly goldy 
Yellow buff ware very well levigated, no temper visible 
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 ? ? 

Medium to thick walls, well fired grey ware not dense. Scratchy section, sandy temper, black 
angular grits and very abundant thin white inclusions, some exploded grits. 
Pale greenish cream wash outside. 
 ? ? 
Fine yellowish ware well levigated, medium fired no visible temper. 
White uniform glazed. 
  
UF 20 ? (au pied extérieur du mur de la mosquée au nord). Tin glazed bowls that can be dated 
from 835 AD onwards to about late 9th in this case (Kennet 2004, IBTIN of the Samarra 
horizon) 
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 ? ? 
Thin clinky grey to brown ware. Hand made or slow whell turned. Grey surfaces 
Thin sandy temper very abundant, and some exploded grits 
Whitish slip 
Inside surface with hand prints and wrinkled. 
 ? ? 
 ? ? ȋȌ
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11/ Environmental studies
Ǧ¢
%\+HUYp0RQFKRW/DEH[5HVPHG35(66RUERQQH8QLYHUVLWp
7KH]RRDUFKDHRORJLFDOVWXG\LVLPSRUWDQWQRWRQO\WRXQGHUVWDQGWKHHQYLURQQPHQWRIWKHDO<DPƗPDRDVLVEXWDOVRIRU
DEHWWHUXQGHUVWDQGLQJRIWKHVXEVLVWDQFHVWUDWHJLHVRIWKHLQKDELWDQWVRIWKHVLWHDQGWKHVRXUFHVRIWKLVGLHW7KHIDXQD
PDWHULDOZDVLGHQWL¿HGRQWKH¿HOGE\WKHDXWKRUGXULQJWKHVHFRQGVHDVRQ
7KLVFDPSDLJQIRFXVHGRQWKHH[FDYDWLRQRIWKH%XLOGLQJ³0RVTXH´DQGLWVZHVWHUQVXUURXQGLQJV8)WR8)
DVZHOODVRQWKHH[FDYDWLRQRIDODUJHGHHSVRXQGLQJ6RXQGLQJORRNLQJIRUWKHWUDQVLWLRQEHWZHHQSUH,VODPLF
DQG,VODPLFSHULRGVORFDWHGLQWKHQRUWKHUQWKLUGRIWKHWUHQFKRIWKH6RXQGLQJ8)WR8)
)RUDQH[DFWORFDWLRQDQGDVLJQL¿FDWLRQRIWKHGLIIHUHQWVWUDWLJUDSKLFXQLWVWKHUHDGHUPD\DOVRUHIHUWRWKLVUHSRUWIRU
IXUWKHUH[SODQDWLRQ*HQHUDOO\WKHERQHVFDPHIURPWKUHHW\SHVRIFRQWH[W
+XPDQFLUFXODWLRQRFFXSDWLRQOHYHOVÀRRUVSDWKZD\¿UHSODFHVXEVWDQWLDOO\LQWKHPRVTXHRUDURXQGLW
6HGLPHQWDU\VDQG\DHROLDQ¿OOLQJGXPSDUHDERQHVFDUFDVVHVKDYHEHHQDEDQGRQHGRUWKURZQRYHUVRPH
VWUXFWXUHVZDOOVLQSODFHVDZD\IURPWKHSDWKZD\
7KHFROODSVHRIPXGEULFNVWUXFWXUHVLHZDOOV
)LQDOO\VRPHERQHVFDPHIURPDVPDOOSLW6RXQGLQJORFDWHGLQWKH6RXWK(DVWDWPIURPWKHPDLQH[FDYDWHGDUHD
VHHWKLVUHSRUWIRUPRUHGHWDLOV
$OOWKHVHDUFKDHRORJLFDOOHYHOVDUHGDWHGWR,VODPLFSHULRGV
7KH]RRDUFKDHRORJLFDODQDO\VHVZLOODLPWREHWWHUXQGHUVWDQGWKHGHYHORSLQJG\QDPLFVRIWKHPDQDJHPHQWDQGH[SORL-
WDWLRQRIDQLPDOUHVRXUFHVGXULQJHDFKSKDVHRIRFFXSDWLRQRIHDFKVHWWOHPHQWDQGWKHQHYDOXDWLQJWKHPDLQGLDFKURQLF
FKDQJHVUHJLVWHUHG%XWWKHVLWHLVVWLOOXQGHUH[FDYDWLRQDQGUHVHDUFKDQGWKHUHIRUHVRPHRIWKHFRQFOXVLRQVSUHVHQWHG
KHUHDUHSUHOLPLQDU\K\SRWKHVHV7KHVPDOOVDPSOHVL]HLQHDFKVWUDWLJUDSKLFOD\HUVRUORFDWLRQDVVRFLDWHGZLWKDQXQ-
FHUWDLQFKURQRORJLFDOUDQJHLHZRUNLQSURJUHVVPXVWUHPDLQWHQWDWLYH&RQVHTXHQWO\WKHDLPRIWKLVUHSRUWLVQRW
WRDWWHPSWDGHWDLOHGDQDO\VLVRIGLHWLQ<DPƗPDGXULQJWKH,VODPLFWLPHVQRURIWHPSRUDOFKDQJHVGXULQJWKHGLIIHUHQW
SKDVHVRIRFFXSDWLRQVEXWWRJLYHDQRXWOLQHDQGLQGLFDWHDUHDVRISRWHQWLDOWKDWFDQEHDGGUHVVHGLQWKHIXWXUHSKDVHVRI
H[FDYDWLRQV
 ?ǣ ?
7KHWRWDORIERQHDVVHPEODJHUHFRYHUHGLQWKH¿HOGVHDVRQIURP6RXQGLQJFRPSULVHVIDXQDOUHPDLQVZLWK
DWRWDOZHLJKWRIQHDUO\NJTable 1 VKRZVWKDWPDPPDOVODUJHO\GRPLQDWHELUGVDQGPROOXVFVDUHYHU\UDUHUH-
VSHFWLYHO\1,63 DQG1R¿VKERQHVZHUHLGHQWL¿HG2QO\UHPDLQVDUHGHWHUPLQDEOHDQDWRPLFDOO\
DQGVSHFL¿FDOO\7KHDVVHPEODJHZDVUHFRYHUHGHQWLUHO\E\KDQGUHWULHYDOKDQGFROOHFWHGH[FHSWWKHVHGLPHQWIRXQGLQ
WKHQRUWKHUQWUHQFKZKLFKZDVV\VWHPDWLFDOO\VLHYHGPP
,QDGGLWLRQUHPDLQVZHUHUHFRYHUHGIURP6RXQGLQJ
 
8VLQJDPRGHUQDQLPDOERQHFRPSDUDWLYHFROOHFWLRQERQHVSHFLPHQVZHUHLGHQWL¿HGWRWKHORZHVWSRVVLEOHWD[RQRPLF
FDWHJRU\DQGWKHDQDWRPLFDOHOHPHQWRUSRUWLRQWKHUHRIUHSUHVHQWHG:KHQQHFHVVDU\SXEOLVKHGOLWHUDWXUHLQFOXGLQJ
%DURQH¶VDQDWRP\DWODVDQG6PXWKDQG6WHLJHU¶V6PXWVDQG%H]XLGHQKRXW6WHLJHUSDSHUVUHJDUG-
LQJWKHFDPHOZHUHFRQVXOWHG
7KHIDXQDODVVHPEODJHVKRZVDVWDWHRISUHVHUYDWLRQFKDUDFWHULVWLFRIWKHPDMRULW\RIWKHVHWVNQRZQLQWKHGHVHUW7KH
ERQHIUDJPHQWDWLRQLVLQWHQVHHVSHFLDOO\IRUWKHPDPPDOVWKDWDUHUHSUHVHQWHGE\DODUJHSURSRUWLRQRIVSOLQWHUVHJ
XQLGHQWL¿HGIUDJPHQWV6RZLWKWKHH[FHSWLRQRIWKHVPDOOERQHVVKRUWVWURQJDQGFRPSDFWLHFDUSDOWDUVDODQG
SKDODQ[HVDIHZORQJERQHVLHKXPHUXVUDGLRXOQDIHPXUDQGWLELDVNXOOYHUWHEUDVRUERQHRIEHOWVERQHZHUH
FRPSOHWH7KLVIUDJPHQWDWLRQLVWKHUHVXOWRIVHYHUDODQWHGHSRVLWLRQQDOSURFHVVHVHJEXWFKHU\WHFKQLTXHVDQGSRVW
GHSRVLWLRQQDOHJWUDPSOLQJZHDWKHULQJDQGRIFRXUVHH[FDYDWLRQVWHFKQLTXH
'XHWRWKHKLJKERQHIUDJPHQWDWLRQFHUWDLQFDWHJRULHVEDVHGRQDQLPDOVL]HZHUHXVHGWRVRUWWKHXQLGHQWL¿HGIUDJPHQW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606PDOOVL]HGPDPPDOXQLGHQWL¿HGRYLFDSULGVJD]HOOHGRJVL]H
0+0HGLXPVL]HGPDPPDOXQLGHQWL¿HGYHDORU\[\RXQJFDPHOVL]H
/+/DUJHVL]HGPDPPDOXQLGHQWL¿HGKRUVHFDWWOHFDPHOVL]H
,1',QGHWHUPLQDWHIUDJPHQWV
The dromedary ($UDELDQFDPHO)
7KHGURPHGDU\Camelus dromaderiusZLWKVKHHSJRDWLVLQQXPEHURILGHQWL¿HGUHPDLQVWKHVSHFLHVPRVWUHSUHVHQWHG
LQDO<DPƗPD1 )URP$QWLTXLW\RQZDUGVWKHGURPHGDU\KDVSOD\HGDQLPSRUWDQWUROHLQKXPDQH[SORLWDWLRQRI
GHVHUWUHJLRQDQGLW¶VVRQRWVXUSULVLQJWR¿XQGFDPHOERQHVLQDOPRVWDOOVWUDWLJUDSKLFXQLWV7DE
$SDUWIURPWKHWKLUGSKDODQ[DQGVRPHFDUSDOERQHVDOOVNHOHWRQSDUWVZHUHLGHQWL¿HGDPRQJWKHERQHDVVHPEODJHLH
KHDGWUXQNIRUHOLPEKLQGOLPEDQGH[WUHPLWLHV)LJ
 
)LJXUH3HUFHQWDJHRIERQHVXUYLYDOIRUWKHFDPHO0LQLPXP1XPEHURI,QGLYLGXDOV IURPWKHQRUWKHUQWUHQFKRIWKHVRXQGLQJ
0RQFKRWGDWD
7KHWHHWKDUHYHU\ZHDWKHUHGDQGVRUDUHDPRQJWKHERQHDVVHPEODJHWKDWWKHHVWLPDWLRQRIWKHDJHRIWKHVODXJKWHUHG
FDPHOVLVGHOLFDWH6RPHXQIXVHGERQHVLQGLFDWHWKHSUHVHQFHRIVRPHMXYHQLOH$VQRDJHGDWDIRUWKHGHYHORSPHQWRI
WKHSRVWFUDQLDOVNHOHWRQLQFDPHOVDUHDYDLODEOHLQWKHOLWHUDWXUHZHKDYHXVHGWKHGDWDIRUVORZO\PDWXULQJIURPWKHWK
DQGHDUO\WKFHQWXU\FDWWOHEUHHGVYRQGHQ'ULHVFKDQG2EHUPDLHU7DE
1HYHUWKHOHVVWKHSUHVHQFHRIROGLQGLYLGXDOVVXJJHVWVWKDWWKH\KDYHEHHQUHMHFWHGDVVXFKDIWHUWKHLUGHDWKVXFKDVDWWKH
EDVHRIVRPHZDOOVRULQ¿OOLQJDUHDPLGGHQ7KHVHYHUDOXVHVRIWKHFDPHODUHDGLHWDU\HOHPHQWDEHDVWRIEXUGHQD
VRXUFHRIUDZPDWHULDOIRUDUWHIDFWPDQXIDFWXUHDQGDFXOWXUDOV\PERO6WXGHUDQG6FKQHLGHU
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7KHSUHGRPLQDQFHRIDGXOWFDPHOVFRUUHVSRQGVZHOOWRDQDJHSUR¿OHH[SHFWHGIRUSDFNDQLPDOV$FFRUGLQJWR+RUZLW]
DQG5RVHQWKUHHGLIIHUHQWFDPHOPDQDJHPHQWVWUDWHJLHVEDVHGRQPDOHIHPDOHUDWLRDQGDJHSUR¿OH±RQHIRU
PLONDVHFRQGIRUPHDWDQGDWKLUGIRUWUDQVSRUWGUDXJKW±FRXOGEHH[SHFWHG)XUWKHUPRUHWKH\QRWHGWKDWFDPHOKHUG
FRPSRVLWLRQLVH[SHFWHGWRGLIIHUEHWZHHQDQXUEDQVLWHDFDPHOFDUDYDQDQGKHUGVNHSWE\QRPDGLFFDPHOKHUGHUV
7KHVHDVVXPSWLRQVFDQEHWHVWHGRQDO<DPƗPDPDWHULDOWU\LQJWRLGHQWLI\WKHVH[UDWLRE\DPRGHUQVWDWLVWLFDOPHWKRG
WKHPL[WXUHDQDO\VLV0RQFKRWDQG/pFKHOOH0RQFKRW,QSUHVV7KLVDQDO\VLVLVEDVHGRQWKHSUHPLVHWKDWPDOHV
DUHODUJHUWKDQIHPDOHV
7KHFDPHOFRQVXPPDWLRQLVDWWHVWHGE\WKHSUHVHQFHRIVRPH¿QHFXWPDUNVRQERQHPDGHE\DNQLIHZKLFKUHÀHFWVVNLQ-
QLQJGLVPHPEHUPHQWRU¿OOHWLQJDFWLYLWLHV¿JRUE\WKHSUHVHQFHRIFKRSPDUNVHVSHFLDOO\RQYHUWHEUDPDGHE\
DFOHDYHUZKLFKXQGHUOLQHSULPDU\EXWFKHU\RIWKHFDUFDVV
  
  )LJXUH)LQHFXWPDUNVLQFLVLRQVRQDSKDODQ[RID\RXQJFDPHO
The ovicaprid (VKHHSJRDW)
2YLFDSULG&DSUDKLUFXV2YLVDULHVDUHUHSUHVHQWHGE\UHPDLQV6KHHSDQGJRDWVKDYHEHHQGLVWLQJXLVKHGXVLQJ
PRUSKRPHWULFDOFULWHULD%RHVVQHFNHWDO:KHQVHSDUDWLRQRIWKHWZRVSHFLHVZDVQRWSRVVLEOHWKHLUUHPDLQV
ZHUHSODFHGLQDFRPELQHGVKHHSJRDWFDWHJRU\LHRYLFDSULG
%RQHVDQGWHHWKRIRYLFDSULGVZHUHIRXQGLQDOPRVWDOO8)7DEZKLFKLVQRWVXUSULVLQJJLYHQWKHLPSRUWDQWUROH
SOD\HGE\WKHVHVDQLPDOVLQWKHGLHWRIWKHLQKDELWDQWVRIWKHGHVHUWVKHHSDQGJRDWVDUHWKHPDLQVRXUFHRIIRRGLQPHDW
EXWDOVRLQPLONIRUWKHLQKDELWDQWVRIDO<DPƗPD7KLVLVFRQ¿UPHGE\PDQ\EXWFKHU\PDUNVFXWDQGFKRSPDUNV
$JHDEOHPDQGLEOHVSOXVLVRODWHGWHHWKKDYHEHHQJURXSHGDFFRUGLQJWRWKHVWDJHVRI3D\QHEXWDVIRUWKHFDPHO
WKHPDQGLEOHVZLWKWHHWKDUHUDUHDQGGRQRWDOORZDUHOLDEOHFDOFXODWLRQRIPRUWDOLW\SUR¿OH
The Arabian gazelle
7KHLQKDELWDQWVRIDO<DPƗPDVXJJHVWLQJDQLPSRUWDQWKXQWLQJDFWLYLW\FRQVXPHGDVPDOOJD]HOOHZKLFKDUHUHSUH-
VHQWHGE\UHPDLQV7KHJD]HOOHERQHVSUHVHQWFKDUDFWHULVWLFRVWHRPRUSKRORJLFDOIHDWXUHVDQGDSUHOLPLQDU\ELRPHWULF
VWXG\VKRZVFOHDUO\WKDWZHDUHLQSUHVHQFHRIDVPDOOHUVSHFLHVHJWKH$UDELDQJD]HOOH*D]HOODDUDELFDalso called 
WRWKH6DXGLJD]HOOH*D]HOODVDXGL\DWKDQWKHPRXQWDLQJD]HOOH*D]HOODJD]HOOD3HWHUV7KRXOHVVet al
0XQURet al7KH6DXGLJD]HOOH LQFRQWUDU\WRXVXDOSUDFWLFH LVQRWUHJDUGHGDVDDVXEVSHFLHVRI*GRUFDV
<RP7RY et al,WLVLPSRUWDQWWRQRWHWKDWWKH$UDELDQJD]HOOHWKHVPDOOHVWRQHZDVDQHOXVLYHJD]HOOHWKDWZDV
DSSDUHQWO\KXQWHGWRH[WLQFWLRQLQLWV0LGGOH(DVWHUQKRPHODQG6DXGL$UDELD
*D]HOOHLQYHQWRU\
8)1 DFRPSOHWHGLVWDOPHWDSRGLDO
8)1 WZRSKDODQ[RQHSKDODQ[RQHGLVWDOPHWDSRGLDO
8)1 RQHSKDODQ[RQHIUDJPHQWRIDOHIWPDQGLEOHZLWK00ROGLQGLYLGXDO
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8)1 DSKDODQ[DGLVWDOPHWDSRGLDOXQIXVHGDOHIWGLVWDOWLELDDIUDJPHQWRIDSUR[LPDOUDGLXVD
FRPSOHWHOHIWPHWDWDUVDODGLVWDOFRQG\OHXQIXVHGRIDPHWDSRGLDODULJKWSUR[LPDOIUDJPHQWRIDWLELD
8)1 DULJKWFXERQDYLFXODUDKRUQFRUHIUDJPHQWDSUR[LPDOVFDSXOD;;
8)1 DFRPSOHWHOHIWWDOXV
8)1 DFRPSOHWHULJKWWDOXV
The cattle
6XVSHFWHGODVW\HDUVHYHUDOHOHPHQWV1 FRQ¿UPVWKHSUHVHQFHRIFDWWOHBos taurusLQWKHERQHDVVHPEODJH
8)1 DVHFRQGFRPSOHWHSKDODQ[
8)1 DIUDJPHQWRIDSUR[LPDOPHWDWDUVDODGLVWDOIUDJPHQWRIDKXPHUXV
8)1 IUDJPHQWRIDPDQGLEOHGLDSK\VLVIUDJPHQWRIDWLELD
8)1 IRXUWHHWKDXSSHU0ULJKWDXSSHU0ULJKWDORZHU0ULJKWDIUDJPHQWRIDXSSHUPRODUD
IUDJPHQWRIDOHIWFXERQDYLFXODUDIUDJPHQWRIDULJKWFXERQDYLFXODUDSUR[LPDOIUDJPHQWRIDULJKWPHWDWDUVDO
1HYHUWKHOHVVWKHSUHVHQFHRIFDWWOHUHPDLQVLVPDUJLQDOFRPSDUHGWRRYLFDSULGVDQGFDPHODQGFRXOGEHH[SODLQHGE\LWV
VWURQJHFRORJLFDOUHTXLUHPHQWVHJZDWHUDQGSDVWXUHDQGLWVHDV\UHSODFHPHQWE\WKHFDPHO
The Equid (Donkey/Horse)
,Q8)WKH(TXLGLVUHSUHVHQWHGE\WKUHHGRQNH\VPDOOVL]HGERQHVDFRPSOHWHULJKWQDYLFXODUDGLVWDOH[WUHPLW\
RIDPHWDSRGLDO%' '' DQGDPHGLDOIUDJPHQWRIDULJKWGLVWDOWLELDH[WUHPLW\
,Q8)DFRPSOHWHGLVWDOH[WUHPLW\RIDPHWDSRGLDOPLJKWEHORQJWRDODUJH(TXLG%' '' 7KH\FDQ
EHDWWULEXWHGWRWKHKRUVHRUHYHQSRVVLEO\WRDK\EULGPXOH*LYHQWKHVPDOOVL]HRIWKHDVVHPEODJHDQDO\VHGWRGDWH
LWPD\LQVWHDGLQGLFDWHWKDW(TXLGPHDWZDVUDUHO\FRQVXPHGLQWKLVSDUWRIWKHVLWHRUVR(TXLGVDUHQRWYHU\RIWHQXVHG
LQDO<DPƗPD
(TXLGKRUVHGRQNH\PHDWDQG,VODP(DWLQJWKHPHDWRIDOONLQGVRIKRUVHVLVSHUPLVVLEOHDVUHFRUGHGE\WKHPDMRULW\
RI0XVOLPVFKRODUV7KHHYLGHQFHLVWKH+DGLWKUHSRUWHGIURP-DELU%LQ$EGXOODKWKDW³2QWKHGD\RI.KDLEDU$OODK¶V
$SRVWOH>0XKDPPDG@IRUEDGHWKHHDWLQJRIGRQNH\PHDWDQGDOORZHGWKHHDWLQJRIKRUVHPHDW´
The dog
0DQ\GRJ&DQLVOXSXVIIDPLOLDULVUHPDLQVZHUHUHSUHVHQWHGLQWKHDO<DPƗPD¿OOLQJ1 DQGHVSHFLDOO\DULJKW
KDQGLQFRQQH[LRQZLWKERQHVUHFRYHUHGIURP8)FRQWH[W
,Q8)WKHDWODVRU¿UVWFHUYLFDOYHUWHEUDSUHVHQWVQXPHURXVGLVDUWLFXODWLRQFXWPDUNVIRUWKHKHDGUHPRYDO¿J
7KHVHVWUDFHVDUHQRWUDUHDQGZHUHGHVFULEHGLQWKH0RVTXHLQ%DKUHLQ6PLWK7KH\FDQEHLQWHUSUHWHGDVD
VLJQRIPHDWFRQVXPSWLRQ%HWWLQL6RPHFXWPDUNVRQGRJERQHVZHUHIRXQGDOVRLQWKH]RQHRI0DGk¶LQ6kOLK
6WXGHU
8)1 DOHIWGLVWDOUDGLXV
8)1 DPHWDSRGLDOGLDSK\VLV
8)1 DQDWODVDIUDJPHQWRIDQD[LV
DULJKWGLVWDORIUDGLXV
8)1 DFRPSOHWHOHIWPDQGLEOHZLWK-
RXWWHHWK
8)1 DULJKWIUDJPHQWRIDPD[LOODU
DFDQLQH
8)1 DQDWODVDQD[LVDGLDSK\VLV
8)1 SKDODQ[SKDODQ[
SKDODQ[VHVDPRLGVFDSLWDWXPKDPD-
WXPWUDSH]RLGPHWDFDUSDOVDOHIWGLVWDO
RIDIHPXUDOHIWSUR[LPDORIDIHPXU
,W LVZRUWKQRWLQJ WKHYHU\ ORZPDUNVLHSLWV IXU-
URZV«RQERQHVPDGHE\GRJVRURWKHU VPDOO FDU-
QLYRUHVIR[ZKLFKDUHJHQHUDOO\UXPPDJHWKURXJK
WKHJDUEDJHRUVFDYHQJHVRPHDEDQGRQHGKHUELYRUHV
FDUFDVVHV )LJXUH'RJDWODVZLWKFXWPDUNV8)'RJGUDZLQJ0LFKHO&RXWXUHDX	9LDQQH\)RUHVWZZZDUFKDHR]RRRUJ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The fox
,QWKH8)DSUR[LPDOUDGLXVFOHDUO\VKRZVWKHSUHVHQFHRIDVPDOOVL]HGFDQLGFHUWDLQO\DIR[9XOSHVVS7KH
H[DFWVSHFLHVZLOOEHGHWHUPLQHGHJUHGIR[5XSSHOO¶VIR[RU%ODQIRUG¶VIR[$VPDOOFDQLGLVUHSUHVHQWHGDOVRLQ8)
E\DFDQLQH
The desert hedgehog
$PDQGLEOHRIKHGJHKRJFHUWDLQO\EHORQJLQJWRWKHJHQXV3DUDHFKLQXVZKLFKUHSUHVHQWVWKHGHVHUWKHGJHKRJVZDV
IRXQGLQWKH8)
'HVHUWKHGJHKRJV3DUDHFKLQXVDHWKLRSLFXVSULPDULO\HDWLQVHFWVDQGRWKHULQYHUWHEUDWHVEXWZLOOVRPHWLPHVDOVRFRQ-
VXPHHJJVVPDOOYHUWHEUDWHVDQGYHJHWDWLRQ¿J	,WLVZLGHVSUHDGWKURXJKRXWDULGGHVHUWDQGGU\VWHSSHV,W
WHQGVWRIDYRXUDUHDVZKHUHIRRGLVPRUHHDVLO\DYDLODEOHVXFKDVRDVLVDQGYHJHWDWHGZDGLV+XWWHUHU
)LJXUH'HVHUW+HGJHKRJ3KRWR<D]HHG$OVDKOLZZZ\D]HHGDOVDKOLQHW
)LJXUH  7KH GHVHUW KHGJHKRJ¶V PDQGLEOH RI DO<DPkPD
+HGJHKRJ GUDZLQJ 0 &RXWXUHDX  ZZZDUFKDHR]RR
org)
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Birds
)LYHELUGERQHVZHUHLGHQWL¿HG
 7KHRVWULFKStruthio camelusLVUHSUHVHQWHGE\RQHIUDJPHQWRIHJJVKHOOIRXQGLQWKH8)7KH0LGGOH
(DVWHUQ2VWULFKRU$UDELDQ2VWULFK6WUXWKLRFDPHOXVV\ULDFXVLVDQH[WLQFWVXEVSHFLHVRIWKHRVWULFKZKLFKRQFHOLYHG
RQWKH$UDELDQ3HQLQVXODDQGLQWKH1HDU(DVW,IWKHERQHVRIRVWULFKHVDUHUDUHLQSUHKLVWRULFDUFKDHRORJLFDOVLWHVZLWK
WKHSRVVLEOHH[FHSWLRQRIWKH3DODHROLWKLFVLWHRI8PP(O7OHO%RQLODXULHWDOWKHIUDJPHQWVRIHJJVDUHPRUH
IUHTXHQWHJ'ǌPDWDO-DQGDORU0DGƗ¶LQ6ƗOLK6WXGHU0RQFKRW,QSUHVV
 2QHIUDJPHQWRIDGLDSK\VLVRIDWLELRWDUVXVDQGRQHIUDJPHQWRIHJJVKHOOIRXQGLQ8)UHSUHVHQWWKHGR-
PHVWLFIRZO*DOOXVJDOOXVIGRPHVWLFXV7KH\FDQEHLQWHUSUHWHGDVIRRGUHIXVHDOWKRXJKQREXWFKHU\PDUNVFRXOGEH
REVHUYHG
 ,Q8)DVFDSXODDQGDFDUSRPHWDFDUSXVZHUHIRXQGLGHQWL¿FDWLRQLQSURJUHVV
Reptilia
0DQ\ERQHVEHORQJLQJWROL]DUGVRIWKHJHQXV8URVWDP\[ZHUHGLVFRYHUHG7KHVSHFL¿FLGHQWLFDWLRQLVXQGHUZD\7KH
8URPDVW\[LVDJHQXVRIOL]DUGZKRVHPHPEHUVDUHEHWWHUNQRZQDV6SLQ\WDLOHGOL]DUGVXURPDVW\[HVPDVWLJXUHVRU
GDEEOL]DUGV8URPDVW\[DUHSULPDULO\KHUELYRURXVEXWRFFDVLRQDOO\HDWLQVHFWVHVSHFLDOO\ZKHQ\RXQJ7KH\VSHQG
PRVWRIWKHLUZDNLQJKRXUVEDVNLQJLQWKHVXQKLGLQJLQXQGHUJURXQGFKDPEHUVDWGD\WLPHRUZKHQGDQJHUDSSHDUV
7KH\WHQGWRHVWDEOLVKWKHPVHOYHVLQKLOO\URFN\DUHDVZLWKJRRGVKHOWHUDQGDFFHVVLEOHYHJHWDWLRQ
:KLOHVRPHLQGLYLGXDOVKDYHEHHQEXULHGLQDQDWXUDOZD\GXULQJWKHFROODSVHRIVRPHZDOOVRI%XLOGLQJLWPXVWQRW
EHIRUJRWWHQWKDWWKHVHOL]DUGVLVDSRSXODUIRRGIRUWKH%HGRXLQ$UDE7KHVLJHU7KLJDQL(OPDKL
&RQFHUQLQJWKHFRQVXPPDWLRQRIOL]DUGVDQGRWKHUVPDOODQLPDOVE\0XVOLPV0DOLNVDLGWKDWWKHUHLVQRKDUPLQHDWLQJ
OL]DUGVJHUELOVDQGVQDNHV,WLVSHUPLVVLEOHWRHDWVQDNHVDQGYLSHUVODUJHOL]DUGVKHGJHKRJVDQGIURJV
Mollusks
)RXUIUDJPHQWVRIVHDVKHOOZHUHIRXQGDQGWKHVSHFLHVGHWHUPLQDWLRQLVLQSURJUHVV7KHSUHVHQFHRIVHDVKHOOLVDVROLG
LQGLFDWLRQRIH[FKDQJHZLWKJURXSVFRPLQJIURPWKH3HUVLDQ*XOIRUIURPWKH5HG6HD
 ?ǣ ?
9HU\IHZERQHVQ ZHUHUHFRYHUHGIURP6RXQGLQJVHHWKLVUHSRUWIRUWKHH[DFWORFDWLRQDQGPRUHH[SODQDWLRQ
7KHPDWHULDOLVEDGO\SUHVHUYHGDQGYHU\ZHDWKHUHGLWEHORQJVWR¿YHVWUDWLJUDSKLFXQLWV
<06XUIDFHOD\HU1 DOODUHLQGHWHUPLQDWHIUDJPHQWV
<0'HVWUXFWLRQDQGDJULFXOWXUDOODQG1 LQGHWHUPLQDWHIUDJPHQWVWZRRYLFDSULGVERQHVDGLVWDO
OHIWKXPHUXVDSKDODQ[WZRFDPHOIUDJPHQWVEHORQJLQJWRDOHIWPDQGLEOHDQGDERG\IUDJPHQWRIDYHUWHEUD
RIPHGLXPVL]H
<05XEEOH"1 DGLVWDOULJKWRIDQRYLFDSULGWLELD
<0)LOOLQJRINLOQ1 ¿YHVSOLQWHUVDQGRQHIUDJPHQWRIDGLVWDOOHIWIHPXURIFDPHO
<0$VK\OD\HU1 LQGHWHUPLQDWHIUDJPHQWVDIUDJPHQWRIDQXQIXVHGSUR[LPDOKXPHUXVDQGRQH
IUDJPHQWRIDERG\RIDULE/DUJHVL]HGLQGLYLGXDO
Conclusion
7KHSUHOLPLQDU\]RRDUFKDHRORJLFDOUHVXOWVDUHFRQVLVWHQWZLWKWKRVHRIWKHSUHYLRXV\HDUDQGFOHDUO\VKRZDVXV-
ELVWDQFHHFRQRP\ODUJHO\EDVHGRQWKHFDPHODQGVKHHSJRDW7DE7KHVHDQLPDOVDUHSXUYH\RUVRIPHDWPLONDQG
ZRRO)RUWKHFDPHOLWZRXOGEHVLPSOLVWLFWRVHHDQDQLPDORQO\DVVKHHSDQGJRDWIRUWKHKXPDQFRQVXPPDWLRQV7KH
FDPHORQHRIDWKHV\PERORIWKH%HGRXLQOLIHVHUYHGDVWUDQVSRUWDWLRQGXULQJPDQ\WULSVLQWRWKHGHVHUWIURPRDVLVWR
RDVLV
%HVLGHVWKDWWKHVKDUHRIZLOGDQLPDOVHDWHQRUQRWLVUHODWLYHO\LPSRUWDQW)RUWKHKHUELYRUHVWKHJD]HOOHFRXOGEH
ODUJHO\KXQWHGE\DO<DPƗPD¶VLQKDELWDQWVLQWKHYLFLQLW\RIWKHFLW\RUEURXJKWE\GLIIHUHQWYLVLWRUVDVWKH\SDVVLQWKH
RDVLV
&DUQLYRUHVFRXOGEHNLOOHGGXULQJKXQWLQJVHVVLRQVRUVLPSO\NLOOHGZLWKLQWKHZDOOVRIWKHFLW\DWWUDFWHGE\IRRGRU
JDUEDJH
)LQDOO\QRWKLQJLQSLJVKDVEHHQLGHQWL¿HGZKLFKVHHPVTXLWHFRQVLVWHQWZLWKWKHSHULRGWKHQDWXUDOHQYLURQPHQWDQG
0XVOLPKDELWV
7KHVHUHVXOWVDUHFRPSDUDEOHWRWKHHWKQRJUDSKLFGHVFULSWLRQRI%HGRXLQOLIHLQUHFHQWGHFDGHVLQWKHGHVHUWRI6DXGL
$UDELD7KHVHUHVXOWVDUHYHU\HQFRXUDJLQJIRUWKHIXWXUH7KHFRQWLQXDWLRQRIWKHVHWZRVHDVRQVRIH[FDYDWLRQVDQGWKH
H[WHQVLRQWRRWKHUDUHDVLQWKHFLW\VKRXOGDOORZXVWREHWWHUXQGHUVWDQGWKHOLIHVW\OHDQGDOLPHQWDU\EHKDYLRXURIWKH
LQKDELWDQWVRIDO<DPƗPDDQGLWVHYROXWLRQRYHUWKHODVWWZRPLOOHQQLD
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Geomorphological study of al-Kharj oasis
%\ (ULF )RXDFKH 8QLYHUVLWp GH 3DULV6RUERQQH ,QVWLWXW 8QLYHUVLWDLUH GH )UDQFH 9LFH &KDQFHOLHU GH O¶8QLYHUVLWp
3DULV6RUERQQH$ERX'KDEL805(1H&
*XLOODXPH)RUWLQ8QLYHUVLWp3DULV6RUERQQH0DVWHU(VSDFHV'\QDPLTXHVGHV0LOLHX[HW5LVTXHV
$QWRLQH&KDEURO0HPEUHGHO¶(FROH)UDQoDLVHG¶$WKqQHV8QLYHUVLWp3DULV
)ROORZLQJWKH¿UVW\HDURI0DVWHUUHVHDUFKZRUNGRQHE\*XLOODXPH)RUWLQLWZDVDJUHHGZLWK-HUHPLH6FKLHWWHFDWWHWKDW
DVHFRQGPLVVLRQZRXOGEHGHYRWHGWRWKHFUHDWLRQRIDUHJLRQDOJHRPRUSKRORJLFDOPDS
7KHDFKLHYHPHQWRIWKLVPDSKDVEHHQUHWDLQHGDVWKHVXEMHFWRID0UHVHDUFKSDSHUE\*XLOODXPH)RUWLQPDVWHUVWX-
GHQWLQSK\VLFDOJHRJUDSK\LQ/D6RUERQQH3DULV8QLYHUVLW\3DULV(ULF)RXDFKHFDPHIRUWKHLPSOHPHQWDWLRQRIWKH
JHRPRUSKRORJLFDOWHDP
7KH0('((SURJUDPOHGE\(ULF)RXDFKH¿QDQFHGWKHSDUWRIWKHDLUOLQHWLFNHWVURXQGWULS$WKHQV5L\DGKRI$QWRLQH
&KDEURODQG$GX'KDEL 5L\DGKRI(ULF)RXDFKHZKLOH WKHDO<DPDPDDUFKDHRORJLFDOPLVVLRQIXQGHG*XLOODXPH
)RUWLQ¶V3DULV5L\DGKWLFNHWDQGOLYLQJH[SHQVHVRIWKHWHDP
7KHDLPRIWKLVPDSLVWRGHOLQHDWHFOHDUO\DUHDVRIKRORFHQHJHRPRUSKRORJLFDOG\QDPLFVDQGDVVLVWWKHLQWHUSUHWDWLRQRI
VXUYH\UHVXOWVLQWHUPVRIGLVWULEXWLRQRIDUFKDHRORJLFDOVLWHV
1/ Geological and tectonic background
7KHVLWHRIDO<DPƗPDLVORFDWHGQHDUDO.KDUMDPDMRUWRZQLQWKHFHQWUDOUHJLRQRIWKH1DMGLQ6DXGL$UDELDLQWKH
$UDELDQ3HQLQVXOD7KH3HQLQVXODEHORQJVWRWKH$UDELDQ3ODWHDQGLVGLYLGHGLQWRWKUHHPDMRUJHRORJLFSDUWV¿J
7KHFRDVWDORQJWKH5HG6HDFDOOHG7LKDPDLVWKHHDVWHUQPDUJLQRIWKH5HG6HDULIW,WLVDVHGLPHQWDU\SODLQ
IURPWKHQRUWKZHVWRIWKH$UDELDQFRDVWWRWKHVRXWKDQGLVERXQGHGLQWKHHDVWE\WKH6DUDZDW0RXQWDLQV7KLV
PDUJLQSDUWO\UHSUHVHQWVWKHRSHQLQJJUDEHQRIWKH5HG6HDPLOOLRQ\HDUVDJR
7KH$UDELDQ6KLHOGUHSUHVHQWVWKHXSOLIWRIWKHSODWHEHFDXVHRIFRPSUHVVLYHDQGWHFWRQLFXSOLIWHYHQWV%RXQG-
HGLQWKHZHVWE\WKH7LKDPDFRDVWDOSODLQWKH3UHFDPEULDQFU\VWDOOLQHURFNVRIWKH6KLHOGDUHOLPLWHGWRWKH
QRUWKVRXWKDQGHDVWE\\RXQJHUVHGLPHQWDU\URFNV0XOWLSOHHYLGHQFHRIYROFDQLFDFWLYLW\FUDWHUODYDVHWFLV
IRXQGZLWKLQWKH6KLHOGXQWLOPHGLHYDOWLPHVODYDÀRZVQHDU0HGLQDGXULQJWKHWKFHQWXU\
/DVWWKH$UDELDQSODWIRUPXQGHUOLHVWKH$UDELDQ6KLHOGIURPWKHFHQWHURIWKH3HQLQVXODWRWKHSODLQRIWKH
$UDELDQ*XOIDQGFRQVLVWVRI3KDQHUR]RLFVHGLPHQWDU\URFNV7KLVLVDSODWHDXUHJLRQLQKHULWHGIURPWKHXSOLIW
RIWKH$UDELDQ6KLHOGLQWKHFHQWUDOSDUWDQGDSODLQDUHDQHDUWKH$UDELDQ*XOI6HGLPHQWDU\URFNVPRVWO\
OLPHVWRQHDQGVDQGVWRQHDUHWKHUHVXOWRIQXPHURXVF\FOHVRIPDULQHWUDQJUHVVLRQUHJUHVVLRQZLWKDWKLFNQHVV
LQFUHDVLQJIURPWKH:HVWWRWKH(DVW
)LJXUH*HRORJLFDOXQLWVRI6DXGL$UDELD*UDLQJHU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7KHORFDWLRQRIWKHVWXG\DUHDLQWKH$UDELDQ3ODWIRUPH[SODLQVWKHJHRORJLFDOFRQWH[WRIRQO\VHGLPHQWDU\URFNV/DUJH
XQLWVRIOLPHVWRQHDQGVDQGVWRQHRI-XUDVVLFDQG&UHWDFHRXVIRUPPRUHRUOHVVHURGHGSODWHDXERUGHULQJYDOOH\VFDUYHG
E\DZDWHUV\VWHPYHU\ORZQRZDGD\VZDGLVEXWVXI¿FLHQWLQWKHSDVWWRLQFLVHVHYHUDOWHQVRIPHWHUV7KHPDMRUSDUW
RIZDGLVZLWKLQWKHRDVLVRIDO<DPƗPDDUHLQÀXHQFHGE\VHULHVRIJUDEHQVRULJLQDWLQJIURPWKHRSHQLQJRIWKH5HG6HD
PDUNHGE\ZHVWHDVWGLUHFWLRQIDXOWV,QWKHYDOOH\VPRUHUHFHQWVHGLPHQWDU\FRYHULQFOXGHVERWKÀXYLDOGHSRVLWVVLOW
FOD\HWFDQGHROLDQGHSRVLWVZLWKEDUFKDQ¿HOGVLQQXPHURXVSODFHV7KHFXUUHQWHURVLYHFRQWH[WLVPDLQO\IURPZLQG
VLQFHYHU\ORZUDLQIDOOVKDYHPLQLPDOLPSDFWRQWKHJURXQG
2/ Topography
7KHJHRORJLFDOFRQWH[WSUHWW\VLPSOHRIIHUVDQHDV\H[SODQDWLRQRIWKHWRSRJUDSKLFDOFRQWH[WRIWKHDUHDRIDO<DPƗPD
7KHRDVLVLVDODUJHIXQQHOVKDSHGYDOOH\EHWZHHQVDQGVWRQHDQGOLPHVWRQHSODWHDXVLQFLVHGE\PDQ\ZDGLV¿J
7KHMRLQWDFWLRQRIGUDLQDJHDQGXSOLIWRIWKHFU\VWDOOLQHEDVHPHQWLQGHSWKOHGWRWKHIRUPDWLRQRIHVFDUSPHQWVWKHPRVW
LPSRUWDQWEHLQJIDFHVRIFXHVWDVLQWKHQRUWKQRUWKZHVWDQGVRXWKZHVWRIWKHRDVLV
7KHVWXG\DUHDRIWKHRDVLVLVERXQGHGLQWKHZHVWE\D-XUDVVLFPRXQWDLQWKH-DEDO7XZD\TWKURXJKZKLFKÀRZVWKH
:ƗGƯ1LVƗՂIURPZHVWWRHDVWLQVLGHJUDEHQV7KH:ƗGƯՁDQƯIDFRPHVIURP5L\DGLQWKHQRUWKZHVWDORQJWKHFXHVWDRI
WKH-DEDODO-XED\OPRXQWDLQ7KLVHVFDUSPHQWWKHQIRUPVWKHQRUWKHUQERXQGDU\RIWKHRDVLV6RXWKZHVWWKH:ƗGƯDO
Տ$\QFRPHVIURP-DEDO7XZD\TVORSHVWKHQIROORZWKHHVFDUSPHQWRIWKH-DEDODO$UPXKPRXQWDLQVRXWKRIWKHRDVLV
7KHVHWKUHHPDLQZƗGƯVUHDFKWKHFHQWHURIWKHRDVLVWRIRUPWKH:ƗGƯ6DKEDZKLFKFURVVHVWKHZKROHRDVLVIURPZHVWWR
HDVWLQWKHYDOOH\ERXQGHGE\WKH-DEDO-XED\ODQG-DEDODO$UPXKWKHQFRQWLQXHLQWKHHDVWLQVDQGVRIDG'DKQDGHVHUW
)LJXUH6LPSOL¿HGODQGIRUPPDSRI6DXGL$UDELD*UDLQJHU
7KHWKUHHPRXQWDLQPDVVLIVORFDWHGLQWKHRDVLVDUHDOPRVWSDUDOOHODQGERXQGLQWKHQRUWKZHVWDQGVRXWKWKHVWXG\DUHD
7KHFRQÀXHQFHRIWKHZDGLVZLWKLQWKHVHPRXQWDLQVIRUPVWKHDO.KDUMFOXVHFXWWLQJLQWZRWKH-DEDO-XED\ODQG-DEDO
DO$UPXK¿J7KH-DEDO7XZD\T¶VKLJKHVWHOHYDWLRQVDUHDURXQGPLQWKHVWXG\DUHDZKLOHWKH-DEDO-XED\O
DQG-DEDODO$UPXKKDYHDYHUDJHPD[LPXPDOWLWXGHVDURXQGPQRUWKRIWKHRDVLVDQGPVRXWKRIWKHRDVLV7KH
FHQWUDOYDOOH\LQZKLFKÀRZWKHZDGLVKDVDJHQWOHVORSHIURPZHVWPRQDYHUDJHHOHYDWLRQWRHDVWP
DWWKHHDVWHUQHQGRIWKHRDVLVWKHEHJLQQLQJRIWKHDO'DKQDGHVHUW
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3/ Methodology of the geomorphological map
7KHJHRPRUSKRORJLFDOVWXG\DQGWKHJHQHUDOPDSLVEDVHGRQDFDUWRJUDSKLFDQDO\VLVDVZHOODVH[SORUDWLRQDQG¿HOG
VXUYH\V$OOGDWDZHUHHQWHUHGLQWRRQHVDPH*HRJUDSKLF,QIRUPDWLRQ6\VWHP$UF*LV870:*6V\VWHP
 
 'LJLWDODQGFDUWRJUDSKLFVRXUFHVDYDLODEOH
'RFXPHQW 'DWH 1XPEHURIFRSLHV
*HRORJLFDOPDSH  
6DRXGLDQWRSRJUDSKLFDOPDSVH  
5XVVLDQWRSRJUDSKLFDOPDSVH  
/DQGVDWLPDJHU\(70  
6327LPDJHU\  
4XLFNELUGLPDJHU\  
&RURQDLPDJHU\  2
'(0$67(5P  
'(06570P  
&RXYHUWXUH*RRJOH(DUWK 
)LJXUH*HQHUDORYHUYLHZDQGHOHYDWLRQVRIWKH2DVLVRI<DPƗPD
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7KHSUHSDUDWRU\ZRUNZDVFDUULHGRXWIURPPDSVDQGVDWHOOLWHLPDJHU\'HSHQGLQJRIDUHDVWKDWVHHPHGLQWHUHVWLQJRU
QHFHVVDU\IRUWKHXQGHUVWDQGLQJRIG\QDPLFVVWUXFWXUHVDQGVRLOLPSOHPHQWDWLRQODFXVWULQHRUVWUHDPGHSRVLWVIDXOWV
VXUIDFHJHRORJ\HWF¿HOGH[SORUDWLRQVKDYHEHHQFRQGXFWHG(DFKH[FXUVLRQZDVUHFRUGHGZLWKSKRWRJUDSKV*36
FRRUGLQDWHVDQGQRWHVLQDVVRFLDWLRQZLWKLQGLFDWLRQVRIWKHJHRORJLFDOPDS
:KHQDOOQHFHVVDU\GDWDKDYHEHHQFROOHFWHGROGHUDQGQHZHURQHVWKH¿UVWZRUNFRQVLVWHGRIDFHQWUDOL]DWLRQXVLQJ
WKH*,6VRIWZDUH$UF*,6'LJLWDODQGFDUWRJUDSKLFVRXUFHVPHQWLRQHGDERYHKDYHEHHQJHRUHIHUHQFHGLIQHFHVVDU\
DOORZLQJRYHUOD\V$UFKDHRORJLFDOVLWHVGLVFRYHUHGGXULQJWKHSUHYLRXVFDPSDLJQDVZHOODVQHZO\GLVFRYHUHGKDYHEHHQ
DGGHGZLWKWKHLU*36FRRUGLQDWHV
6HFRQGO\WKHJHRORJLFDOPDSZDVGLJLWL]HGXVLQJSRO\JRQV¿J
2QFHIXOO\GLJLWL]HG$UF*,6GDWDZDVVDYHGDQGH[SRUWHGLQWKH$GREH,OOXVWUDWRUVRIWZDUH6WDUWLQJIURPWKHSRO\JRQ
OD\HUWKHZRUNFRQVLVWHGLQWDUJHWLQJWKHVWXG\DUHDDQGJURXSLQJLQWRJHRORJLFDOIHDWXUHVSRO\JRQVZLWKVLPLODUYDOXHV
WKHQOLQNLQJDFRUUHVSRQGLQJLOOXVWUDWLRQWRWKHQDWXUHRIWKHURFN:HPDLQO\IRFXVHGRQWKHTXDWHUQDU\G\QDPLFVUHODWHG
WRRXUUHVHDUFKWRSLFDOOXYLDOGHSRVLWVLQKHULWHGWHUUDFHVDQGSDOHRODNHV)LQDOO\LOOXVWUDWLRQVLQGLFDWLQJWHFWRQLFDQG
VWUXFWXUDOHOHPHQWVKDYHEHHQDGGHGDVZHOODVNQRZQHOHYDWLRQV7KH¿QDOPDSLVLQWHQGHGWRVKRZWKHJHQHUDOJHRPRU-
SKRORJLFDOEDFNJURXQGLQWKHRDVLVRIDO<DPƗPD)LJ
 
)LJXUH9HFWRUL]DWLRQRIWKHPDSV$UF*LV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)LJXUH*HRPRUSKRORJLFDOPDSRIWKHVWXGLHGDUHD
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4/ Holocene geomorphological dynamics
7KHJHRPRUSKRORJLFDOVWXG\IRFXVHGRQ¿YHGLIIHUHQWDUHDVZKRVHG\QDPLFVKDYHVWUXFWXUHGWKHODQGVFDSHRIWKHRDVLV
)LJ,QWKLV¿HOGVWXG\ZHFDQPDNHDQLQLWLDODVVHVVPHQWRIWKHKRORFHQHJHRPRUSKRORJLFDOG\QDPLFV
)LJXUH/RFDWLRQRIWKH¿HOGVXUYH\HGDUHDV
Slope dynamics
7KHVORSHG\QDPLFVDUHYHU\ORZLQWKHUHJLRQ7KHVHVORSHVDUHPDLQO\DIIHFWHGE\WKHSKHQRPHQDRIWKHUPDOIUDFWXU-
LQJ7KH¿QHSDUWLFOHVFOD\VLOWVDQGDUHLQWXUQVXEMHFWWRDVRPHWLPHVLQWHQVLYHGHÀDWLRQHVSHFLDOO\LQWKHQRUWKRI
WKH:ƗGƯ1LVƗՂPDQ\¿HOGVRI%DUNDQHV6RXWKRIWKH:ƗGƯ1LVƗՂZHQRWHWKHSUHVHQFHRIDODUJH³JODFLV´ZKLFKOLHV
DWWKHIRRWRIDOLPHVWRQHSODWHDX]RQH7KLV³JODFLV´ZKRVHVORSHLVYHU\ORZLVFXWWKURXJKE\WKH:ƗGƯDOՏ$\Q
(YHQWKHVORSHVWKDWDUHDIIHFWHGE\ODUJHVFDOHIDXOWVDUHQRWVXEMHFWWRLQWHQVHHURVLRQDVLQWKHQRUWKRIWKH:ƗGƯ
6DKED5LYHUVRIWHQLQFLVHDOUHDG\IUDFWXUHGURFNV¿JDQGWKHLUG\QDPLFVGRQRWDOORZWKHPWRIRUPODUJHDOOXYLDO
IDQVDWWKHPRXWKVRIWKHYDOOH\V7KHEHVWFOXHWRLOOXVWUDWHWKHZHDNQHVVRIWKHVHG\QDPLFVLVDUFKDHRORJLFDO7KLVLV
WKHFHPHWHU\ORFDWHGRQWKHVRXWKVLGHRI.KDUMHYHQWKHWRPEVRQWKHOLQHRIWKHJUHDWHVWVORSHDUHVWLOOLQSODFHDQG
KDYHQRWEHHQDIIHFWHGE\HURVLRQ
5HJLRQDOO\DOOWKHREVHUYDWLRQVDUJXHIRUDKLJKVORSHVWDELOLW\DWOHDVWGXULQJWKH+RORFHQH
Wadi dynamics
5HJLRQDOO\WKHWKUHHPDLQZDGLVDUHWKH:ƗGƯDOՏ$\QWRWKHVRXWK]RQHWKH:ƗGƯՁDQƯIDWRWKHQRUWKZHVW]RQH
WKH:ƗGƯ1LVƗՂWRWKHZHVW]RQHDQGWKH:ƗGƯDO5D\KƗQWRWKHHDVW]RQH
Physiography
7KH:ƗGƯ1LVƗՂÀRZLQJLVDJUDEHQDQGLVERUGHUHGE\WKHVORSHVRIOLPHVWRQHDQGVDQGVWRQH,WVFRXUVHLVFRQVWUDLQHG
,WVFRXUVHVWRSVIDLUO\TXLFNO\DQGLWGRHVQRWUHDFKWKHSODLQRIDO<DPƗPD
:ƗGƯDOՏ$\QWRWKHVRXWKLVODUJHUDQGKDVDIHZWULEXWDULHV7KH\KDYHLQFLVHGWKHOLPHVWRQHSODWHDXWRWKHZHVWDQG
WKHODUJH³JODFLV´7KHWDOZHJVDUHPRUHSURQRXQFHGEXWWKHEHGRIWKH:ƗGƯDOՏ$\QUHPDLQVQDUURZDQGVKDOORZLQWKH
SODLQ&XUUHQWO\LWVFRXUVHVWRSVDWWKHWRZQRIDO.KDUM
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7KH:ƗGƯՁDQƯIDLVPRUHFRPSOH[$VVRFLDWHGZLWKVHYHUDOWULEXWDULHVLWLVSUREDEO\WKHFDXVHRIPRVWRIWKHDOOXYLDO
VHGLPHQWDWLRQLQWKHSODLQRI<DPƗPD,WVWRSVDURXQG<DPƗPD6HYHUDOSDODHRFKDQQHOVIRXQGGRZQVWUHDPRIWKHVLWH
LQWKHYDOOH\RI:ƗGƯ6DKEDFDQKRZHYHUEHDWWULEXWHGWRKLP7KLVLVDVLJQRIPRUHLPSRUWDQWSDVWG\QDPLFV
7KH:ƗGƯDO5D\KƗQVRXWKHDVWHUQSDUWRIWKHVLWHLVWKHPRVWDFWLYH7KHGRZQVWUHDPSDUWLVVWLOOLQZDWHUDQGLVXVHG
IRUWKHLUULJDWLRQRIDJULFXOWXUDODUHDVSDUWLFXODUO\WKURXJKDUHVHUYRLURIDSSUR[LPDWHO\PHWHUVLQGLDPHWHU,QWKH
XSSHUSDUWWKH:ƗGƯDO5D\KƗQKDVLQFLVHGLWVEHGZLWKZHOOPDUNHGDOOXYLDO3OHLVWRFHQHWHUUDFHV7KHVHWHUUDFHVUHIHU
WRSDVWK\GURORJLFDOG\QDPLFVLQFRPPHQVXUDWHZLWKWKRVHFXUUHQWO\XQGHUZD\DQGFHUWDLQO\EDFNLQWKH3OHLVWRFHQH
Terraces
7KHDOOXYLDOWHUUDFHVDUHRQO\SUHVHQWLQWKH:ƗGƯDO5D\KƗQ6HYHUDOIDFWRUVPD\H[SODLQWKHLUSUHVHQFHLWLVDVPDOO
VWUHDPDQGLWVVORSHLVVWHHSHUWKDQWKHRWKHUZDGLV:HFDQDVVXPHWKDWLWLVPRVWVHQVLWLYHWRSDVWFKDQJHVLQFOLPDWH
DQGK\GURORJ\7KHWHUUDFHVDUHPDLQO\ORFDWHGLQWKHPLGGOHFRXUVHDVZHOODVXSVWUHDP:HIRXQGDWOHDVWWKUHHGLIIHU-
HQWOHYHOVRIWHUUDFHV)LJ$OODUHPDGHRISHEEOHVDQGJUDYHOVRPHWLPHVFHPHQWHGIRUWKHKLJKHVWWHUUDFHV7KHVH
WHUUDFHVDUHWKHRQO\PRUSKRORJLFDOLQGLFDWRUVRIUHJLRQDO4XDWHUQDU\FOLPDWLFÀXFWXDWLRQV
)LJXUH©,QVLWXªWKHUPRFODVWLFHURVLRQDQGLQFLVLRQRIWKHWDOZHJV
)LJXUH$OOXYLDOWHUUDFHVLQWKH:ƗGƯDO5D\KƗQ
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Ǧ¢
7KHWKLFNQHVVRIWKH+RORFHQHDOOXYLXPLVTXLWHORZLQWKHSODLQRIDO<DPƗPD7KHVWXG\RIDEDQGRQHGZHOOVLQYLO-
ODJHVDURXQGWKHVLWHVKRZVWKHH[LVWHQFHRIDORZWHUUDFHFRQVLVWLQJRISHEEOHVDQGJUDYHO¿J7KLVWHUUDFHUHIHUV
WRPXFKPRUHSRZHUIXOSDVWDOOXYLDOG\QDPLFV7KHVWXG\RIVL[GLIIHUHQWZHOOVDOORZVXVWRVLWXDWHWKLVWHUUDFHEHWZHHQ
DQGPHWHUVEHORZWKHDFWXDOWRSRJUDSKLFVXUIDFH:LWKRXWDQ\DEVROXWHGDWHLWLVGLI¿FXOWWRFRPPHQWRQWKHDJHRI
WKLVORZHUWHUUDFHEXWLWLVJHQHUDOO\DFFHSWHGLQWKH$UDELDQ3HQLQVXODWKDWWKHVHWHUUDFHVZHUHHVWDEOLVKHGGXULQJWKH
/DWHJODFLDORUGXULQJWKHHDUO\+RORFHQH,WFDQWKHUHIRUHEHLQIHUUHGDVHGLPHQWDWLRQRIDERXWPHWHUVIRUWKHODVW
\HDUVDWWKHPLGGOHRIWKHSODLQ
Palaeo-lakes (Fig. 45)
6RXWKZHVWRI.KDUMDQGQRUWKRIWKH:ƗGƯ1LVƗՂDUHWZRODUJHÀDWDUHDV7KH¿UVWLVFXUUHQWO\FURVVHGE\WKH:ƗGƯ$O
Տ$\QDQGWKHVHFRQGLVORFDWHGDWWKHIRRWRIWKHJUDEHQQHDUDSDOHRFRXUVHRIWKH:ƗGƯՁDQƯID¿J
7KHVHODUJHWUDFWVRIIRUPHUODNHVZHUH¿OOHGZLWKZDWHULQIDYRURIDULVHRIWKHZDWHUWDEOHSUREDEO\GXULQJSHULRGVRI
ZHWWHUFOLPDWH7KHVHODNHVDUHFRQVSLFXRXVLQWRSRJUDSK\$VXUYH\FRQGXFWHGLQWKH¿UVWODNHLQGLFDWHVWKHSUHVHQFH
RIDYHU\KDUGEURZQFOD\OD\HUDERXWFPGHHS7KLVFOD\HQFUXVWHGZLWKJ\SVXPZLWQHVVHVWKHVHGLPHQWRORJLFDO
VHWWLQJRIDVKDOORZZDWHUDUHD,WLVGLI¿FXOWWRSUHFLVHO\GDWHWKHHQGRIWKHH[LVWHQFHRIWKHVHODNHV+RZHYHUDUDGLR-
FDUERQGDWHZDVPDGHRQDVKHOOLQWRWKHODNHRIWKH:ƗGƯՁDQƯID7KHUHVXOWLQJGDWHLV\%3
General dynamic of the rivers
2YHUDOOWKH+RORFHQHG\QDPLFVDUHORZ6HGLPHQWDWLRQLVVOLJKWO\PDUNHGDQGUHIHUVWRSDVWG\QDPLFV6XUIDFHÀRZLV
DOVRYHU\ORZ:HFDQDVVXPHWKDWPRVWRIWKHZDWHUUHVRXUFHLVXQGHUJURXQGDQGLVWKURXJKJURXQGZDWHUXQGHUÀRZWKDW
FRXOGORFDOO\HPHUJHDQGFUHDWHODNHV
$WWKLVSRLQWRIRXUVWXG\ZHFDQFRQFOXGHWKDWWKHODUJHVXUIDFHVRIWKH<DPƗPDSODLQDUHWRGD\IRVVLOVXUIDFHVPDLQO\
DIIHFWHGE\WKHSKHQRPHQRQRIGHÀDWLRQDQGDFFXPXODWLRQRIVDQG
)LJXUH/RZDOOXYLDOWHUUDFHLQWKHZHOOV
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5/ Discussion on the links between geomorphological, palaeoenvironmental changes and human occupa-
tion
The issue of the water resource
,QGHVHUWHQYLURQPHQWVWKLVLVVXHLVFHQWUDOLQDUFKHRORJ\,WLVDOVRGLI¿FXOWEHFDXVHLWUHTXLUHVWRWDNHLQWRDFFRXQWWKH
G\QDPLFVRISDVWHQYLURQPHQWDOLQGLFHVZKLFKDUHVRPHWLPHVWHQXRXV
,QWKHSODLQRIDO<DPƗPDWKHODVWPDMRUÀRZVEDFNWRWKHVXUIDFHVHHP/DWHJODFLDODQGHDUO\+RORFHQHDVHYLGHQFHG
E\WKHH[LVWHQFHRIWKHORZHUWHUUDFHZLWKREVHUYHGLQWKHZHOOV7KHUHLVQRHYLGHQFHRIGHYHORSPHQWRIVXUIDFHZDWHU
FRXUVHV/DNHVPXVWQRWHYHQKDYHEHHQDYDOXDEOHUHVRXUFHWKHDPRXQWRIJ\SVXPIRXQGDWWKHLUVXUIDFHLQGLFDWHVD
EUDFNLVKRUVDOW\WDVWHVRSUREDEO\XQVDIH7KXVWKHPDLQVRXUFHRIZDWHULVJURXQGZDWHU
7KLVJURXQGZDWHULVXQGHUÀRZ6HYHUDODUFKDHRORJLFDOHYLGHQFHVLQIRUPXVRQWKHZHDNQHVVRIWKLVJURXQGZDWHUWKH
TDQDWQHDUWKH:ƗGƯ1LVƗՂZHUHGXJVHYHUDOWLPHVDWOHDVWWZLFHZKLFKLQGLFDWHVDIDVWDQGLPSRUWDQWGHFUHDVHRIWKH
ZDWHUOHYHODWOHDVWGXULQJWKHODVW\HDUV
7RGD\LUULJDWLRQLVGRQHE\SXPSLQJIRVVLOZDWHUDERXWPHWHUVEHORZWKHVXUIDFH
The location of the archaeological sites
,WLVLQWHUHVWLQJWRVXSHULPSRVHWKHDUFKDHRORJLFDOPDSREWDLQHGGXULQJVXUYH\VDQGWKHJHRPRUSKRORJLFDOPDSGUDZQ
WKLV\HDU$OOVLWHVDUHORFDWHGRQVWDEOHDUHDVDQGQHDUIRUPHUO\ZDWHUDUHDV
'XULQJSDODHROLWKLFVDJHVWKHORFDWLRQRIOLWKLFUHVRXUFHVLVYHU\LPSRUWDQWIRUPDQ\RFFXSDWLRQVZKLFKZHUHIRXQGQHDU
TXDUW]LWHGHSRVLWVQHYHUIDUIURPWKHDFWXDOZDGLV
'XULQJWKH%URQ]H$JHWKHYDVWQHFURSROLVHVDUHDOOORFDWHGRQWKHVORSHVRYHUORRNLQJROGZDWHUDUHDVVRXWKRIDO.KDUM
LWRYHUORRNVWKHSDOHRODNH,QWKHJUDEHQRIWKH:ƗGƯ1LVƗՂWKH\RYHUORRNWKHULYHUDQGDUHORFDWHGDURXQGWKHSDOHR
ODNH,QWKH:ƗGƯDO5D\KƗQGR]HQVRIVLPLODUWRPEVZHUHGLVFRYHUHGGXULQJWKHJHRPRUSKRORJLFDOVXUYH\WKH\DUHDOO
ORFDWHGRQDVORSHRYHUORRNLQJWKHULYHU
Study prospects
7RIXUWKHUXQGHUVWDQGWKHUHODWLRQVKLSEHWZHHQDUFKDHRORJLFDODQGJHRPRUSKRORJLFDOG\QDPLFVHQYLURQPHQWDOFRQWH[WV
)LJXUH3LFWXUHVRIWKHSDODHRODNHV7KHORZWRSRJUDSK\FOHDUO\LQGLFDWHVWKHSDODHREDQNV
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VKRXOGEHVWXGLHGWKURXJKRXWWKH+RORFHQH
$V\VWHPDWLFVWXG\RIWKHÀXYLDOWHUUDFHVFRPELQHGZLWK26/GDWHVVKRXOGEULQJXSDFKURQRORJ\RIWKHK\GURORJLFDO
G\QDPLFVWKURXJKRXWWKHODWH4XDWHUQDU\
$GULOOLQJFDPSDLJQLQWKHSODLQRIDO<DPƗPDDVVRFLDWHGZLWKUDGLRFDUERQGDWHVVKRXOGDOORZXVWRUHFRQVWUXFWWKH
G\QDPLFVRIWKH+RORFHQHLQ¿OOLQJ
7KHGLDFKURQLFDSSURDFKRIWKHUHVXOWVFRXSOHGZLWKWKHUHVXOWVRIDUFKDHRORJLFDOVXUYH\VZLOOPDNHLWSRVVLEOHWRFUHDWH
PDSVRI³SUHGLFWLYHDUFKDHRORJ\´WKDWFDQDQVZHUDUFKDHRORJLFDOTXHVWLRQVDVHVVHQWLDODVWKHORFDWLRQRI1HROLWKLFVLWHV
6/ Conclusion
7KLV¿UVWUHJLRQDOJHRPRUSKRORJLFDOVWXG\KDVDOORZHGWKHFUHDWLRQRIDJHRPRUSKRORJLFDOPDS7KLVVWXG\ZDVFRQ-
GXFWHGZLWKVHYHUDOFDUWRJUDSKLFVRXUFHVDQGDQLQWHQVLYH¿HOGVXUYH\
2YHUDOOLWDSSHDUVIURPWKLVVWXG\WKDWWKH+RORFHQHG\QDPLFVDUHYHU\ORZLQWKHDUHDWKHVORSHVDUHVWDEOHDQGRQO\
DIIHFWHGE\GHÀDWLRQ7KHVWXG\RIVWUHDPVVKRZHGWKDWWKHLUVXUIDFHG\QDPLFVDOVRDUHYHU\ORZ7KHWKLFNQHVVRIWKH
+RORFHQHDOOXYLDOSODLQFRQ¿UPVWKHVHORZÀRZV:DWHUUHVRXUFHLVJURXQGZDWHUDQGWKURXJKJURXQGZDWHUXQGHUÀRZ
H[FHSWLRQDOO\RQWKHVXUIDFH
7KHVWXG\RIWKHSDVWHQYLURQPHQWDOG\QDPLFVLVYHU\LPSRUWDQWIRUWKHDUFKDHRORJLFDOVWXG\RIWKHDUHDLWDOORZVWR
XQGHUVWDQGWKHORJLFRILPSOHPHQWDWLRQZKLFKHOXGHVXVWRGD\DQGKHOSVWRIRFXVIXWXUHDUFKDHRORJLFDOVXUYH\V
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12/ Restoration
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




EKsDZ ? ? ? ?
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^ĂƵĚŝƌĂďŝĂ


DŝƐƐŝŽŶƵŶĚĞƌƚĂŬĞŶďǇĂǀŝĚ'ĂŶĚƌĞĂƵ ?ĂƌĐŚĂĞŽůŽŐŝƐƚĂŶĚ^ĠďĂƐƚŝĞŶDŽƌŝƐĞƚ ?ĂƌĐŚŝƚĞĐƚ ?ZƚĞƌƌĞ ?E^'
 ? ? ? ? ?EŽǀĞŵďĞƌ ? ? ? ?


ĐŬŶŽǁůĞĚŐĞŵĞŶƚƐ

tĞƚŚĂŶŬĂůůƚŚĞƉĞŽƉůĞŵĞƚĚƵƌŝŶŐƚŚŝƐŵŝƐƐŝŽŶ ?ĨŽƌƚŚĞŝƌŬŝŶĚƐƵƉƉŽƌƚĂŶĚŬĞĞŶŝŶƚĞƌĞƐƚŝŶĞĂƌƚŚĞŶĂƌĐŚŝƚĞĐƚƵƌĞ P

Dƌ ?:ĠƌĠŵŝĞ^ĐŚŝĞƚƚĞĐĂƚƚĞ ?ĂƌĐŚĂĞŽůŽŐŝƐƚ ?EZ^ ?hDZ ? ? ? ? ?KƌŝĞŶƚĞƚDĠĚŝƚĞƌƌĂŶĠĞ ?ƌĞƐĞĂƌĐŚƵŶŝƚ
> ?<>5ॖďĚĂůůĂŚ ?^ĂƵĚŝŽŵŵŝƐƐŝŽŶĨŽƌdŽƵƌŝƐŵĂŶĚŶƟƋƵŝƟĞƐ ?ŝƐŚĂ
> ?',/ॖďĚĂů ?ॖǌţǌ ?<ŝŶŐ^ĂƵĚhŶŝǀĞƌƐŝƚǇ ?ZŝǇĂĚŚ ?Ž ?ĚŝƌĞĐƚŽƌŽĨƚŚŝƐŵŝƐƐŝŽŶ
> ?,D
ॖďĚĂů ?ॖǌţǌ ?^ĂƵĚŝŽŵŵŝƐƐŝŽŶĨŽƌdŽƵƌŝƐŵĂŶĚŶƚŝƋƵŝƚŝĞƐ ?ZŝǇĂĚŚ
> ?ى/EnॖďĚĂů ?ॖǌţǌ ?^ĂƵĚŝŽŵŵŝƐƐŝŽŶĨŽƌdŽƵƌŝƐŵĂŶĚŶƚŝƋƵŝƚŝĞƐ ?ZŝǇĂĚŚ
> ?YZE5ॖǁĂĚŚ ?^ĂƵĚŝŽŵŵŝƐƐŝŽŶĨŽƌdŽƵƌŝƐŵĂŶĚŶƟƋƵŝƟĞƐ ?ZŝǇĂĚŚ
Dƌ ?DŝĐŚĞůDŽƵƚŽŶ ?EZ^ ?EĂŶƚĞƌƌĞ ?ĂƌĐŚĂĞŽůŽŐŝƐƚ
DƐ ?>ĂĞƚŝƚŝĂDƵŶĚƵƚĞŐƵǇ ?hŶŝǀĞƌƐŝƚĠWĂƌŝƐ/WĂŶƚŚĠŽŶ ?^ŽƌďŽŶŶĞ ?DĂƐƚĞƌ^ƚƵĚĞŶƚ
Dƌ ?WŝĞƌƌĞ^ŝŵĠŽŶ ?ƉŽƐƚĚŽĐƚŽƌĂůƌĞƐĞĂƌĐŚĞƌ ?WĂƌŝƐ
Dƌ ?,ĞƌǀĠDŽŶĐŚŽƚ ?hŶŝǀĞƌƐŝƚĠWĂƌŝƐ ?^ŽƌďŽŶŶĞ ?ƉŽƐƚĚĐ ŽƌĂůĨĞůůŽǁ
Dƌ ?ƌƵŶŽ'ĂǀĂǌǌŝ ?hŶŝǀĞƌƐŝƚĠĚĞ^ƚƌĂƐďŽƵƌŐ ?WŚĂŶĚŝĚĂƚĞ
Dƌ ?DĂƚŚŝĞƵEŝǀĞůĞĂƵ ?ƐƵƌǀĞǇŽƌ
Dƌ ?ŚƌŝƐƚŝĂŶZŽďŝŶ ?ĠƉŝŐƌĂƉŚŝƐƚĞ
Dƌ ?:ĞĂŶ ?>ŽƵŝƐ>ĂǀĞŝůůĞ ?ŵďĂƐƐǇŽĨ&ƌĂŶĐĞŝŶZŝǇĂĚŚ ?ŽƵŶƐĞůůŽƌĨŽƌĐŽŽƉĞƌĂƚŝŽŶĂŶĚƵůƚƵƌĂůĨĨĂŝƌƐ


&ŽƌĨƵƌƚŚĞƌŝŶĨŽƌŵĂƚŝŽŶ ?ĐŽŶƚĂĐƚ P






EZ^ ?hDZ ? ? ? ? ?KƌŝĞŶƚĞƚDĠĚŝƚĞƌƌĂŶĠĞ ?

:ĠƌĠŵŝĞ^ĐŚŝĞƚƚĞĐĂƚƚĞ
ŵĂŝů PũĞƌĞŵŝĞ ?ƐĐŚŝĞƚƚĞĐĂƚƚĞ ?ŝǀƌǇ ?ĐŶƌƐ ?Ĩƌ

 ? ?ƌƵĞWĂƵůĞƌƚ
 ? ? ? ? ?/ǀƌǇ ?ƐƵƌ ?^ĞŝŶĞĞĚĞǆ
A? ? ? ? ? Z ? ? ? ? ? ? ? ? ?
A? ? ? ? ? Z ? ? ? ? ? ? ? ? ?
ǁǁǁ ?ŽƌŝĞŶƚ ?ŵĞĚŝƚĞƌƌĂŶĞĞ ?ĐŽŵ





ZƚĞƌƌĞ ?E^'

^ĠďĂƐƚŝĞŶDKZ/^dȻĂǀŝĚ'ĂŶĚƌĞĂƵ
ŵĂŝů PHUƐĞďĂƐƚŝĞŶ ?ŵŽƌŝƐĞƚ ?ŐƌĞŶŽďůĞ ?ĂƌĐŚŝ ?ĨƌU
ŵĂŝů PHUŐĂŶĚƌĞĂƵĚĂǀŝĚ ?ŚŽƚŵĂŝů ?ĐŽŵ

/ŶƚĞƌŶĂƚŝŽŶĂůĐĞŶƚƌĞĨŽƌĞĂƌƚŚĐŽŶƐƚƌƵĐƚŝŽŶ
EĂƚŝŽŶĂů^ĐŚŽŽůŽĨƌĐŚŝƚĞĐƚƵƌĞ
W ? ? ? ? ? ? ? ? ?'ZEK>ĞĚĞǆ ?&ZE
dĞů ? PA? ? ? ? ? Z ? ? ? ? ? ? ? ? ?
ǁǁǁ ?ĐƌĂƚĞƌƌĞ ?ĂƌĐŚŝ ?Ĩƌ

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 ůzĂŵĂŵĂŝŶ ? ? ? ? ? ? ? ? ?ĂŶĚ ? ? ? ? ?'ŽŽŐůĞ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 
 ? ?WƌĞůŝŵŝŶĂƌǇĂƐƐĞƐƐŵĞŶƚ


 ? ? ? ?DĂŝŶĚĞƚĞƌŝŽƌĂƚŝŽŶƉƌŽĐĞƐƐĞƐ

dŚĞ ŵŝƐƐŝŽŶ ǁĂƐ ƚŽŽ ƐŚŽƌƚ ƚŽ ƐƚƵĚǇ ƚŚĞ ĚĞŐƌĂĚĂƚŝŽŶ ƉƌŽĐĞƐƐĞƐ ŝŶ ĚĞƚĂŝů ? ďƵƚ ďǇ ŽďƐĞƌǀŝŶŐ ĂŶĚ
ĐŽŵƉĂƌŝŶŐǁŝƚŚŽƚŚĞƌƐŝƚĞƐŝŶƚŚĞƌĞŐŝŽŶ ?ǁĞĐĂŶĂůƌĞĂĚǇƐĂǇƚŚĂƚƚŚĞƌƵŝŶƐŵĂŝŶůǇƐƵĨĨĞƌĨƌŽŵŶĂƚƵƌĂů
ĨĂĐƚŽƌƐ ?tŝƚŚƚŝŵĞĂŶĚǁŝƚŚƚŚĞŝŵƉůĞŵĞŶƚĂƚŝŽŶŽĨĂŵŽŶŝƚŽƌŝŶŐƉƌŽƚŽĐŽů ?ǁĞǁŝůůďĞƚƚĞƌƵŶĚĞƌƐƚĂŶĚ
ŚŽǁƚŚĞƐƚƌƵĐƚƵƌĞƐĚĞƚĞƌŝŽƌĂƚĞĂŶĚŚŽǁĨĂƐƚƚŚĞǇĐƌƵŵďůĞ ?

EĂƚƵƌĂůĨĂĐƚŽƌƐ

,ƵŵŝĚŝƚǇŵŝŐƌĂƚŝŽŶ
ĞƐƉŝƚĞƚŚĞĚĞƉƚŚŽĨƚŚĞǁĂƚĞƌƚĂďůĞ ?ŵŽŝƐƚƵƌĞŵŽǀĞŵĞŶƚƐƚĂŬĞƉůĂĐĞĞǀĞƌǇĚĂǇŝŶƚŚĞƐĂŶĚ ?
dŚŝƐĐĂŶĐůĞĂƌůǇďĞǁŝƚŶĞƐƐĞĚĞĂƌůǇŝŶƚŚĞŵŽƌŶŝŶŐ ?ƚŚĞƚŽƉŽĨǁĂůůƐĂŶĚĐŽůƵŵŶƐĂƌĞǀĞƌǇǁĞƚ
ĂŶĚƚŚĞĐůĂǇƉĂƌƚŝĐůĞƐĂƌĞƐǁŽůůĞŶ ?dŚŝƐŝƐƉĂƌƚŝĐƵůĂƌůǇǀŝƐŝďůĞĂƚƚŚĞƚŽƉŽĨƚŚĞĐŽůƵŵŶƐ ?tĂƚĞƌ
ĚƌŽƉƐĂƌĞĂůƐŽǀŝƐŝďůĞƵŶĚĞƌƚŚĞƉůĂƐƚŝĐƐŚĞĞƚƐůĂŝĚŽŶƚŚĞĨůŽŽƌ ?
ĂƉŝůůĂƌǇĂĐƚŝŽŶƉĂƌƚŝĐƵůĂƌůǇĂĨĨĞĐƚƐƚŚĞĞǆƉŽƐĞĚƐƵƌĨĂĐĞƐ ?ǁŚĞƌĞǁĂƚĞƌĞǀĂƉŽƌĂƚĞƐ ?^ƚĂŶĚŝŶŐ
ǁĂůůƐďĞŝŶŐĞǆƉŽƐĞĚƚŽĚŝƌĞĐƚƐƵŶůŝŐŚƚ ?ƚŚĞǇĚƌǇǀĞƌǇƋƵŝĐŬůǇĂŶĚƐƵĐŬŽƵƚƵŶĚĞƌŐƌŽƵŶĚ
ŵŽŝƐƚƵƌĞ ?dŚĞĐŽƌĞŽĨƚŚĞǁĂůůƐŝƐŶŽƚĂĨĨĞĐƚĞĚďǇƚŚŝƐƉƌŽĐĞƐƐ ?

 
 
 
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
^ĂůƚĞĨĨůŽƌĞƐĐĞŶĐĞ
dŚĞƉƌĞƐĞŶĐĞŽĨƐĂůƚŶĞĞĚƐƚŽďĞĐŽŶĨŝƌŵĞĚ ?ƵƚƚŚĞ ůĂŵĞůůĂƌƐƚƌƵĐƚƵƌĞŽĨƚŚĞǁĂůůƐƵƌĨĂĐĞƐ
ƐŚŽǁƚŚĂƚƚŚĞƐŽŝůĚĞƚĞƌŝŽƌĂƚĞƐŝŶĨůĂŬĞƐ ?dŚŝƐŝƐƚǇƉŝĐĂůŽĨƐĂůƚĞĨĨůŽƌĞƐĐĞŶĐĞ ?ƐŽŝůƐĂŵƉůĞŚĂƐ
ďĞĞŶƚĂŬĞŶĂƚƚŚĞƐƵƌĨĂĐĞŽĨĂǁĂůůĂŶĚǁŝůůďĞĂŶĂůǇƐĞĚŝŶ&ƌĂŶĐĞ ?

 
ZĂŝŶ
dŚĞŵŝƐƐŝŽŶƚĞĂŵǁĂƐůƵĐŬǇĞŶŽƵŐŚƚŽŽďƐĞƌǀĞƚŚĞƐŝƚĞƵŶĚĞƌƚŚĞƌĂŝŶ ?ǁŚŝĐŚŝƐǀĞƌǇƌĂƌĞŝŶ
ƚŚĞƌĞŐŝŽŶ ?dŚŝƐƌĂŝŶǁĂƐĐŽŵŝŶŐĨƌŽŵƚŚĞƐŽƵƚŚǁĞƐƚ ?KŶůǇƚŚĞƚŽƉƐƵƌĨĂĐĞƐĂŶĚƚŚĞǀĞƌƚŝĐĂů
ƐƵƌĨĂĐĞƐĞǆƉŽƐĞĚƚŽƚŚĞƐŽƵƚŚǁĞƐƚǁĞƌĞǁĞƚ ?

 
tŝŶĚ
dŚĞ ǁŝŶĚ ĐĂŶ ďůŽǁ ĐŽŶƚŝŶƵŽƵƐůǇ ĨŽƌ ĚĂǇƐ ? ĂŶĚ ƐĂŶĚ ƐƚŽƌŵƐ ĂƌĞ ĨƌĞƋƵĞŶƚ ? dŚĞ ƐĂŶĚ ŝƐ
ĞƐƉĞĐŝĂůůǇĚĞƐƚƌƵĐƚŝǀĞƚŽƐƵƌĨĂĐĞƐŵŽŝƐƚĞŶĞĚďǇĐĂƉŝůůĂƌŝƚǇŽƌŵŽƌĞƌĂƌĞůǇďǇƌĂŝŶƐ ?dŚĞǁŝŶĚ
ďĞĐŽŵĞƐĞǀĞŶŵŽƌĞĚĞƐƚƌƵĐƚŝǀĞǁŚĞŶŝƚĐĂƌƌŝĞƐƐĂŶĚ ?

 
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,ƵŵĂŶĨĂĐƚŽƌƐ

hŶĐŽŶƚƌŽůůĞĚĂĐƚŝǀŝƚŝĞƐ
dŚĞƐŝƚĞŝƐƌĞůĂƚŝǀĞůǇǁĞůůƉƌŽƚĞĐƚĞĚĂƚƚŚĞŵŽŵĞŶƚ ?ďƵƚǇŽƵŶŐƉĞŽƉůĞĂĐƚƵĂůůǇũƵŵƉƚŚĞĨĞŶĐĞ
ƚŽƐƚƌŽůůŽŶƚŚĞƐŝƚĞ ?tĞĐŽƵůĚƐĞĞƚŚŝƐǁŚĞŶǁĞǀŝƐŝƚĞĚƚŚĞƐŝƚĞŽŶdƵĞƐĚĂǇĂĨƚĞƌŶŽŽŶ ?dŚŝƐŝƐ
ŶŽƚĂƐĞƌŝŽƵƐƉƌŽďůĞŵĨŽƌƚŚĞŵŽŵĞŶƚ ?ďƵƚ ŝƚĐŽƵůĚďĞĐŽŵĞŽŶĞ ŝĨ ƚŚĞǇĚĞĐŝĚĞƚŽƚƵƌŶƚŚĞ
ƐŝƚĞŝŶƚŽĂƉůĂǇŐƌŽƵŶĚĨŽƌƋƵĂĚďŝŬĞƐ ?

ƌĐŚĂĞŽůŽŐŝĐĂůĐĂŵƉĂŝŐŶƐ
ǀĞŶ ŝĨ ĂƌĐŚĂĞŽůŽŐŝƐƚƐ ĂƌĞ ǀĞƌǇ ĐĂƌĞĨƵů ? ĞǆĐĂǀĂƚŝŽŶ ĐĂŵƉĂŝŐŶƐ ďƌŝŶŐ ŵĂŶǇ ǁŽƌŬĞƌƐ ŽŶ ƐŝƚĞ ?
ĂŶĚƚŚĞŵŽǀĞŵĞŶƚŽĨǁŚĞĞůďĂƌƌŽǁƐĂŶĚƉĞŽƉůĞĐŽŶƚƌŝďƵƚĞƚŽƚŚĞĚĞƚĞƌŝŽƌĂƚŝŽŶŽĨĞǆƉŽƐĞĚ
ƐƵƌĨĂĐĞƐ ? tĂůůƐ ĂůƐŽ ƐƵĨĨĞƌ ĂďƌĂƐŝŽŶ ǁŚĞŶ ƐĂŶĚ ŝƐ ƌĞŵŽǀĞĚ ĨƌŽŵ ƚŚĞ ƌƵŝŶƐ ? dŚĞ ĐůĞĂƌŝŶŐ ŽĨ
ŚŽƵƐĞE ? ?ƐŚŽǁĞĚƚŚĂƚǁŽƌŬĞƌƐĞĂƐŝůǇƐĐƌĂƚĐŚƚŚĞǁĂůůƐǁŝƚŚƚŚĞŝƌƐŚŽǀĞůƐĂŶĚďƵĐŬĞƚƐǁŚĞŶ
ƌĞŵŽǀŝŶŐƐĂŶĚ ?

 
 
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 ? ? ? ?^tKdŶĂůǇƐŝƐ


^ƚƌĞŶŐƚŚƐ
 ? KƵƚƐƚĂŶĚŝŶŐŚĞƌŝƚĂŐĞ ?
 ? dŚĞĞǆĐĂǀĂƚĞĚĞůĞŵĞŶƚƐĂƌĞǁĞůůĐŽŶƐĞƌǀĞĚ ?
 ? dŚĞƐŝƚĞŝƐĂƉƉĂƌĞŶƚůǇǁĞůůĚƌĂŝŶĞĚ ?ƚŽƉŽŐƌĂƉŚǇĂŶĚƐĂŶĚǇŶĂƚƵƌĞŽĨƚŚĞŐƌŽƵŶĚ ?ǀĞƌǇůŽǁǁĂƚĞƌ
ƚĂďůĞ ? ?
 ? dŚĞƐŝƚĞŝƐůĞŐĂůůǇƉƌŽƚĞĐƚĞĚĂŶĚĞŶƚŝƌĞůǇĨĞŶĐĞĚ ?
 ? >ŽĐĂůŝŶŚĂďŝƚĂŶƚƐƐŚŽǁŝŶƚĞƌĞƐƚĨŽƌƚŚĞƐŝƚĞ ?
 ? ^ĐŝĞŶƚŝĨŝĐƌĞƐĞĂƌĐŚŝƐŽŶŐŽŝŶŐ ?
 ? sĂŶĚĂůŝƐŵŝƐŶŽƚĂƉƌŽďůĞŵ ?
 ? dŚĞ^ĂƵĚŝ ?&ƌĞŶĐŚƐĐŝĞŶƚŝĨŝĐƚĞĂŵŝƐĚǇŶĂŵŝĐĂŶĚǀĞƌǇŽƉĞŶ ?dŚĞǇĐŽŶƐŝĚĞƌĐŽŶƐĞƌǀĂƚŝŽŶĂ
ŶĞĐĞƐƐŝƚǇĂŶĚǁĂŶƚƚŽƉůĂŶĐŽŶƐĞƌǀĂƚŝŽŶŵĞĂƐƵƌĞƐ ?
 ? dŚĞĞǆĐĂǀĂƚĞĚĞůĞŵĞŶƚƐĂƌĞƌĂƚŚĞƌƐƚĂďůĞ ?ůĂƌŐĞĚŝĂŵĞƚĞƌŽĨƚŚĞĐŽůƵŵŶƐŝŶƚŚĞŵŽƐƋƵĞ ? ?

tĞĂŬŶĞƐƐĞƐ
 ? dŚĞƐŝƚĞŝƐƐƵƌƌŽƵŶĚĞĚďǇƚŚĞĐŝƚǇ ?hƌďĂŶĚĞǀĞůŽƉŵĞŶƚƐĞĞŵƐƚŽďĞƵŶĐŽŶƚƌŽůůĞĚ ?
 ? ZĞŵĂŝŶƐĂƌĞĞǆƉŽƐĞĚƚŽǁĞĂƚŚĞƌŝŶŐĂĨƚĞƌĞǆĐĂǀĂƚŝŽŶ ?dŚĞƚŽƉŽĨƚŚĞĐŽůƵŵŶƐĨŽƌĞǆĂŵƉůĞƌĞƚĂŝŶ
ǁĂƚĞƌ ?
 ? dŚĞƌĞĂƌĞǀŝƐŝďůĞƚƌĂĐĞƐŽĨĞĨĨůŽƌĞƐĐĞŶĐĞĂŶĚƌŝƐŝŶŐĚĂŵƉ ?
 ? ƌŽƐŝŽŶŽĨŚƵŵŝĚƐƵƌĨĂĐĞƐďǇǁŝŶĚĂŶĚƐĂŶĚŝƐĐŽŶƚŝŶƵŽƵƐ
 ? WĂƚŚǁĂǇƐĚƵƌŝŶŐĞǆĐĂǀĂƚŝŽŶƐĞƌŽĚĞƚŚĞƌĞŵĂŝŶƐ ?
 ? EŽƉĞƌŵĂŶĞŶƚĐŽŶƐĞƌǀĂƚŝŽŶ ?ŵĂŝŶƚĞŶĂŶĐĞƚĞĂŵ ?

KƉƉŽƌƚƵŶŝƚŝĞƐ
 ? dŚĞƵƌďĂŶĐŽŶƚĞǆƚĂŶĚƚŚĞƉƌĞƐĞŶĐĞŽĨĂŶĂŶƚŝƋƵŝƚŝĞƐŽĨĨŝĐĞŝƐĂŶŽƉƉŽƌƚƵŶŝƚǇƚŽŝŶƚĞŐƌĂƚĞƚŚĞƐŝƚĞ
ŝŶƚŚĞĐŝƚǇĚĞǀĞůŽƉŵĞŶƚƉŽůŝĐǇ ?
 ? >ŽĐĂůĂƵƚŚŽƌŝƚŝĞƐĐĂŶĞĂƐŝůǇďĞďƌŽƵŐŚƚƚŽƚŚĞƐŝƚĞ ?
 ? >ŽĐĂůĐĂƉĂĐŝƚŝĞƐƚŽŵĂŶĂŐĞĂŶĚĐŽŶƐĞƌǀĞĂƌĐŚĂĞŽůŽŐŝĐĂůƐŝƚĞƐŵĂĚĞŽĨĞĂƌƚŚĐŽƵůĚďĞĚĞǀĞůŽƉĞĚ ?
 ? ǆĐĂǀĂƚŝŽŶĂŶĚĐŽŶƐĞƌǀĂƚŝŽŶǁŽƌŬƐĐĂŶďĞĐŽŽƌĚŝŶĂƚĞĚ ?
 ? DĂŶǇĐŽŶƐĞƌǀĂƚŝŽŶƚĞĐŚŶŝƋƵĞƐĐĂŶďĞŝŵƉůĞŵĞŶƚĞĚŝŶƚŚŝƐƵƌďĂŶĐŽŶƚĞǆƚ ?ƉƌĞǀĞŶƚŝǀĞ
ĐŽŶƐĞƌǀĂƚŝŽŶƚĞĐŚŶŝƋƵĞƐ ?ŵĂŝŶƚĞŶĂŶĐĞďĞƚǁĞĞŶĞǆĐĂǀĂƚŝŽŶĐĂŵƉĂŝŐŶ ?ƚĞŵƉŽƌĂƌǇƐŚĞůƚĞƌƐ ?
ƌĞďƵƌŝĂů ?ƉĞƌŵĂŶĞŶƚƐŚĞůƚĞƌŝŶŐ ? ? ? ?ďĞĐĂƵƐĞƚŚĞŵĂƚĞƌŝĂůƐĂŶĚƚĞĐŚŶŝĐĂůĐĂƉĂĐŝƚŝĞƐĂƌĞĂǀĂŝůĂďůĞŽŶ
ƐŝƚĞ ?
 ? >ŽĐĂůƉĞŽƉůĞĐĂŶďĞƚĂƌŐĞƚĞĚĂƐĚŝƌĞĐƚďĞŶĞĨŝĐŝĂƌŝĞƐŝĨƚŚĞƐŝƚĞŝƐŽƉĞŶĞĚƚŽƚŚĞƉƵďůŝĐ ?
 ? ŽŶƐĞƌǀĂƚŝŽŶƚĞĐŚŶŝƋƵĞƐĐĂŶďĞƚĞƐƚĞĚŽŶƐŵĂůůƐƚƌƵĐƚƵƌĞƐďĞĨŽƌĞďĞŝŶŐĂƉƉůŝĞĚŽŶƚŚĞŵŽƐƋƵĞ ?
 ? dĞĐŚŶŝĐŝĂŶƐŽĨƚŚĞŶƚŝƋƵŝƚŝĞƐŽĨĨŝĐĞĐĂŶĞŶƐƵƌĞƌĞŐƵůĂƌŵŽŶŝƚŽƌŝŶŐŽĨƚŚĞƐŝƚĞ ?ŵŽŶŝƚŽƌŝŶŐ ? ?
ZŝǇĂĚŚŝƐŶŽƚĨĂƌ ?ĂƌĐŚĂĞŽůŽŐǇƐƚƵĚĞŶƚƐĐŽƵůĚďĞŝŶǀŝƚĞĚƚŽƉĂƌƚŝĐŝƉĂƚĞƚŽŽŶ ?ƐŝƚĞƚƌĂŝŶŝŶŐƐĞƐƐŝŽŶƐ ?
 ? dŚĞĚ ?ŝƌǇĂŚĞǆƉĞƌŝĞŶĐĞŽĨĨĞƌƐŝŶƚĞƌĞƐƚŝŶŐĐŽŵƉĂƌŝƐŽŶ ?

dŚƌĞĂƚƐ
 ? WĞƌŵĂŶĞŶƚƐŝůƚŝŶŐ ?
 ? ^ĂŶĚƐƚŽƌŵƐ ?
 ? &ĂƐƚĂŶĚĞǆƚĞŶƐŝǀĞĞǆĐĂǀĂƚŝŽŶƐ ?
 ? dƌĂŵƉůŝŶŐŽĨǁĂůůƐĚƵƌŝŶŐĞǆĐĂǀĂƚŝŽŶĐĂŵƉĂŝŐŶƐ
 ? >ŝŵŝƚĞĚĨƵŶĚŝŶŐ ?
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 ? ?&ŝĞůĚĞǆƉĞƌŝŵĞŶƚĂƚŝŽŶƐ


 ? ? ? ?DŽƌƚĂƌƉƌĞƉĂƌĂƚŝŽŶ
KŶƚŚĞĨŝƌƐƚĚĂǇŽĨƚŚĞŵŝƐƐŝŽŶ ?ƚŚĞƐƵƌƌŽƵŶĚŝŶŐƐŽĨƚŚĞƐŝƚĞǁĞƌĞĞǆƉůŽƌĞĚƚŽƐŽƵƌĐĞƐŽŝůƋƵĂƌƌŝĞƐ ?ďƵƚ
ŶŽŶĞĐŽƵůĚďĞĨŽƵŶĚ ?/ƚƐĞĞŵƐƚŚĂƚƚŚĞƐŽŝůǁĂƐƚĂŬĞŶĨƌŽŵƚŚĞƌŝǀĞƌďĞĚŽĨƚŚĞtĂĚŝ ?ŽŶƚŚĞǁĞƐƚĞƌŶ
ƐŝĚĞŽĨƚŚĞƐŝƚĞ ?ƵƚĚƵĞƚŽŝŵƉŽƌƚĂŶƚƐŝůƚŝŶŐŽĨƚŚĞĂƌĞĂ ?ǁĞĐŽƵůĚŶŽƚĨŝŶĚĂŶǇƐŽŝůĂƚƚŚĞƐƵƌĨĂĐĞŽĨ
ƚŚĞŐƌŽƵŶĚ ?
tĞƚŚĞƌĞĨŽƌĞĚĞĐŝĚĞĚƚŽĂĐƋƵŝƌĞƐŽŝůĨƌŽŵƚŚĞƌƵŝŶƐŽĨŵƵĚďƵŝůĚŝŶŐƐ ?ĂƉƉƌŽǆŝŵĂƚĞůǇ ?ŬŵĂǁĂǇĨƌŽŵ
ƚŚĞƐŝƚĞ ?KŶůǇďƌŝĐŬƐĨƌŽŵĐŽůůĂƉƐĞĚǁĂůůƐǁĞƌĞƚĂŬĞŶ ?^ŝŵƉůĞĨŝĞůĚƚĞƐƚƐƐŚŽǁĞĚƚŚĂƚƚŚŝƐƐŽŝůŝƐǀĞƌǇ
ƐŝŵŝůĂƌƚŽƚŚĞƐŽŝůƵƐĞĚĨŽƌƚŚĞǁĂůůƐŽĨƚŚĞŵŽƐƋƵĞŽŶƐŝƚĞ ?

dŚĞŵŽƌƚĂƌǁĂƐƉƌĞƉĂƌĞĚ ?ĚĂǇƐŝŶĂĚǀĂŶĐĞ ?ǁŚŝĐŚŝƐĂŵŝŶŝŵƵŵ ?dŚĞŵŽƌƚĂƌǁĂƐƉƌĞƉĂƌĞĚĂƐ
ĨŽůůŽǁƐ P

ĂǇ ?
 ? ? ƐƉƌĞĂĚŝŶŐĂǁĂƚĞƌƉƌŽŽĨƚĂƌƉĂƵůŝŶŽŶƚŚĞŐƌŽƵŶĚƚŽŬĞĞƉƚŚĞŵŝǆƚƵƌĞǁĞƚ
 ? ? ƐƉƌĞĂĚŝŶŐďƌŽŬĞŶďƌŝĐŬƐŽŶƚŚĞƚĂƌƉĂƵůŝŶ
 ? ? ƐƉƌŝŶŬůŝŶŐůĂƌŐĞƋƵĂŶƚŝƚŝĞƐŽĨǁĂƚĞƌŽŶƚŚĞďƌŝĐŬƐ
 ? ? ƉƌĞŵŝǆŝŶŐƚŽĂůůŽǁƉĞŶĞƚƌĂƚŝŽŶŽĨǁĂƚĞƌŝŶƚŚĞŵŝǆƚƵƌĞ
 ? ? ĚĚŝƚŝŽŶŽĨĐĂŵĞůĚƵŶŐ ?ƉƌĞǀŝŽƵƐůǇĐƌƵƐŚĞĚ
 ? ? ĚĚŝƚŝŽŶŽĨƐƚƌĂǁ ?ĐƵƚŝŶƐŚŽƌƚƐĞĐƚŝŽŶƐ ?ůĞƐƐƚŚĂŶ ?Đŵ ?
 ? ? ^ĞĐŽŶĚŵŝǆƚŽŝŶƚĞŐƌĂƚĞƚŚĞƐƚƌĂǁĂŶĚƚŚĞĚƵŶŐŝŶƚŽƚŚĞŵŝǆƚƵƌĞ
 ? ? ĚĚŝƚŝŽŶŽĨǁĂƚĞƌ ?dŚĞŵŝǆƐŚŽƵůĚďĞĂůŵŽƐƚůŝƋƵŝĚ
 ? ? tĞƚĐƵƌŝŶŐŽǀĞƌŶŝŐŚƚ


ĂǇ ?

 ? ? ?ZĞŵŝǆŝŶŐĂŶĚĂĚĚŝƚŝŽŶŽĨǁĂƚĞƌŝĨŶĞĐĞƐƐĂƌǇ


ĂǇ ?

 ? ? ?ZĞŵŝǆŝŶŐĂŶĚƵƐĞ


YƵĂŶƚŝƚŝĞƐƵƐĞĚĨŽƌƚŚĞĨŝƌƐƚŵŽƌƚĂƌŵŝǆƚƵƌĞƐ

 &ŝƌƐƚŵŽƌƚĂƌŵŝǆ ^ĞĐŽŶĚŵŽƌƚĂƌŵŝǆ
^Žŝů  ? ? ?ůŝƚƌĞƐ  ? ? ?ůŝƚƌĞƐ
tĂƚĞƌ ?  ? ?ůŝƚƌĞƐ  ? ?ůŝƚƌĞƐ
^ƚƌĂǁ ?ƐƚƌĂǁŵĂŝŶůǇƐĞƌǀĞƐƚŽƌĞĚƵĐĞƐŚƌŝŶŬĂŐĞ ?  ? ?ůŝƚƌĞƐ  ? ?ůŝƚƌĞƐ
ĂŵĞůƵŶŐ ?ƚŽƌĞŝŶĨŽƌĐĞƚŚĞƌĞƐŝƐƚĂŶĐĞƚŽĞƌŽƐŝŽŶ ?  ? ?ůŝƚƌĞƐ  ? ?ůŝƚƌĞƐ
                                                 
* dŚĞƋƵĂŶƚŝƚǇŽĨǁĂƚĞƌŶĞĞĚĞĚǀĂƌŝĞƐĚĞƉĞŶĚŝŶŐŽŶƚŚĞĐůŝŵĂƚŝĐĐŽŶĚŝƚŝŽŶĂŶĚŚƵŵŝĚŝƚǇĐŽŶƚĞŶƚŝŶƚŚĞďƌŝĐŬƐ ?
91
 
 
 
 
 
WŚŽƚŽƐŝůůƵƐƚƌĂƚŝŶŐƚŚĞŵŽƌƚĂƌƉƌĞƉĂƌĂƚŝŽŶ
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 
 ? ? ? ?ŽŶƐĞƌǀĂƚŝŽŶƐĂŵƉůĞƐ


^ĂǀŝŶŐů ?zĂŵĂŵĂĂƌĐŚĂĞŽůŽŐŝĐĂůƌĞŵĂŝŶƐŝƐĂŐƌĞĂƚĐŚĂůůĞŶŐĞ ?ĂƌƚŚŝƐĂƌĂƚŚĞƌĨƌĂŐŝůĞŵĂƚĞƌŝĂů ?ĂŶĚ
ƐŽĨƚŝŶƚĞƌǀĞŶƚŝŽŶƐĂƌĞĐŽŵƉƵůƐŽƌǇƚŽĂǀŽŝĚƐĞƌŝŽƵƐĚŝƐƚƵƌďĂŶĐĞƐ ?WĂƐƚĞǆƉĞƌŝĞŶĐĞƐŚĂǀĞƉƌŽǀĞĚƚŚĂƚ
ǀŝŐŽƌŽƵƐ ĐŽŶƐĞƌǀĂƚŝŽŶ ŵĞƚŚŽĚƐ ĐŚĂŶŐŝŶŐ ƚŚĞ ƉŚǇƐŝĐĂů ƉƌŽƉĞƌƚŝĞƐ ŽĨ ƚŚĞ ŵĂƚĞƌŝĂů  ?ƐĞĂůŝŶŐ ĞĂƌƚŚ
ƐƵƌĨĂĐĞƐǁŝƚŚĐŚĞŵŝĐĂůƐŽƌĂƉƉůǇŝŶŐǁĂƚĞƌƉƌŽŽĨ ůĂǇĞƌƐ ?Žƌ ŝŶƚƌŽĚƵĐŝŶŐŶĞǁŵĂƚĞƌŝĂůƐ ?ĂƌĞŐĞŶĞƌĂůůǇ
ŝŶĞĨĨĞĐƚŝǀĞĂŶĚŽĨƚĞŶŝƌƌĞǀĞƌƐŝďůĞ ?
/ƚ ŝƐ ƚŚĞƌĞĨŽƌĞƉƌŽƉŽƐĞĚƚŽ ĨŽůůŽǁĂƐůŽǁĞǆƉĞƌŝŵĞŶƚĂƚŝŽŶƉƌŽĐĞƐƐƚŽĚĞǀĞůŽƉƐƉĞĐŝĨŝĐĐŽŶƐĞƌǀĂƚŝŽŶ
ƚĞĐŚŶŝƋƵĞƐ ?ĂĚĂƉƚĞĚďŽƚŚƚŽƚŚĞ ůŽĐĂůĐŽŶƚĞǆƚĂŶĚƚŽ ŝŶƚĞƌŶĂƚŝŽŶĂůĐŽŶƐĞƌǀĂƚŝŽŶŶŽƌŵƐ ?>ĂƌŐĞƐĐĂůĞ
ĐŽŶƐĞƌǀĂƚŝŽŶƉƌŽŐƌĂŵŵĞƐǁŝůůŽŶůǇďĞƉŽƐƐŝďůĞĂĨƚĞƌ ƚĞƐƚŝŶŐƉƌĞǀĞŶƚŝǀĞĐŽŶƐĞƌǀĂƚŝŽŶŽƉƚŝŽŶƐĂƚĂŶ
ĞǆƉĞƌŝŵĞŶƚĂůƐĐĂůĞĚƵƌŝŶŐĂ ? ? ?ǇĞĂƌƐƉĞƌŝŽĚ ?

dŚĞƉƌŽƉŽƐĞĚŝŶƚĞƌǀĞŶƚŝŽŶƐŵĂŬĞƵƐĞŽĨƚŚĞƐĂŵĞƐŽŝůĂƐƚŚĞŽƌŝŐŝŶĂůŽŶĞ ?dŚĞŽŶůǇĞǆĐĞƉƚŝŽŶŝƐƚŚĞ
ƌŝĐĞďĂŐƐ  ?ũƵƚĞ ĨĂďƌŝĐ ? ?ǁŚŝĐŚŚĂƐďĞĞŶƵƐĞĚ ŝŶŽŶĞƐĂŵƉůĞƚŽƐĞƉĂƌĂƚĞƚŚĞŽƌŝŐŝŶĂů ĨĂďƌŝĐ ĨƌŽŵƚŚĞ
ĐŽŶƐĞƌǀĞĚƉĂƌƚ ?ďƵƚĂůƐŽƚŽƌĞŝŶĨŽƌĐĞƚŚĞŵŽƌƚĂƌ ?


^ĂŵƉůĞ ? PŵŝŶŝŵĂůƐƵƌĨĂĐĞƌĞƉĂŝƌƐ
dŚŝĐŬŶĞƐƐ P ? ? ?ŵŵ ?ŶŽƚĂƉƉůŝĞĚĞǀĞƌǇǁŚĞƌĞ

^ĂŵƉůĞ ? PWĂƌƚŝĂůƌĞĐŽŶƐƚƌƵĐƚŝŽŶŽĨǀĞƌƚŝĐĂůƐƵƌĨĂĐĞƐ
dŚŝĐŬŶĞƐƐ P ? ? ? ? ? ?ŵŵ ?ĚĞƉĞŶĚŝŶŐŽŶƚŚĞƐŚĂƉĞŽĨƚŚĞƌŽĚĞĚƐƵƌĨĂĐĞ
















^ĂŵƉůĞ ? PƚŚŝŶƐĂĐƌŝĨŝĐŝĂůůĂǇĞƌ
dŚŝĐŬŶĞƐƐ P ? ? ?ŵŵ

^ĂŵƉůĞ ? PƚŚŝĐŬƐĂĐƌŝĨŝĐŝĂůůĂǇĞƌ ?ǁŝƚŚŽƌǁŝƚŚŽƵƚƌĞŝŶĨŽƌĐĞŵĞŶƚ
dŚŝĐŬŶĞƐƐ P ? ? ? ? ?ŵŵ



XY Z[
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 
^ĂŵƉůĞ ? PŵŝŶŝŵĂůƐƵƌĨĂĐĞƌĞƉĂŝƌƐ

>ŽĐĂƚŝŽŶ P^ŽƵƚŚĞƌŶĞůĞǀĂƚŝŽŶŽĨƚŚĞƚĞƐƚǁĂůů

dŚŝĐŬŶĞƐƐ P ? ? ?ŵŵ ?ŶŽƚĂƉƉůŝĞĚĞǀĞƌǇǁŚĞƌĞ

DĂƚĞƌŝĂůƐ PŵƵĚŵŽƌƚĂƌ ?ƐŽŝů ?ǁĂƚĞƌ ?ƐƚƌĂǁĂŶĚĐĂŵĞůĚƵŶŐ ?

YƵĂŶƚŝƚŝĞƐ PƉƉƌŽǆŝŵĂƚĞůǇ ?ůŝƚƌĞŽĨŵƵĚŵŽƌƚĂƌƉĞƌŵ ?
 
/ŵƉůĞŵĞŶƚĂƚŝŽŶƐƚĞƉƐ P
 ? ůĞĂƌŝŶŐƚŚĞƐĂŶĚĂƌŽƵŶĚƚŚĞǁĂůůX
 ? ůĞĂŶŝŶŐƚŚĞǁĂůůǁŝƚŚĂďƌƵƐŚƚŽƌĞŵŽǀĞƚŚĞƐĂŶĚĂŶĚŽƚŚĞƌůŽŽƐĞĞůĞŵĞŶƚƐY
 ? ^ƉƌŝŶŬůŝŶŐǁĂƚĞƌŽŶƚŽƚŚĞĐůĞĂŶǁĂůůƐƵƌĨĂĐĞZ
 ? &ŝůůŝŶŐŽĨĐƌĂĐŬƐ ?ŐƵůůŝĞƐ ?ǀŽŝĚƐĂŶĚĚĞƉƌĞƐƐŝŽŶƐǁŝƚŚĂƚŚŝŶůĂǇĞƌŽĨŵŽƌƚĂƌĂƉƉůŝĞĚďǇŚĂŶĚĂŶĚ
ǁŝƚŚĂďƌƵƐŚ[
 ? eƵƌŝŶŐŽǀĞƌŶŝŐŚƚ
 ? ŚĞĐŬŝŶŐĂĨƚĞƌ ? ?ŚŽƵƌƐƚŽĞǀĞŶƚƵĂůůǇĂĚĚŵŽƌƚĂƌǁŚĞƌĞŶĞĞĚĞĚ ?
 ? 'ĞŶƚůĞďƌƵƐŚŝŶŐŽĨƚŚĞƐƵƌĨĂĐĞǁŝƚŚĂŵƵĚƐůƵƌƌǇƚŽĨŝůůŝŶƚŚĞŚĂŝƌĐƌĂĐŬƐĂŶĚƐĞĂůƚŚĞƐƵƌĨĂĐĞ\

KƵƚƉƵƚ P ? ? ? ? ?ŵ ?ƉĞƌĚĂǇĨŽƌ ?ǁŽƌŬĞƌƐ ?ĞǆĐůƵĚŝŶŐƐŽŝůƉƌĞƉĂƌĂƚŝŽŶƚŝŵĞ

DŽďŝůŝǌĂƚŝŽŶ PKŶĞĚĂǇA?ĂĨĞǁŚŽƵƌƐ


X Y
Z [
Y
\
Yamāma - Report on the 2nd season - 2012
94
 
^ĂŵƉůĞ ? PƚŚŝŶƐĂĐƌŝĨŝĐŝĂůůĂǇĞƌ

>ŽĐĂƚŝŽŶ PEŽƌƚŚĞƌŶĞůĞǀĂƚŝŽŶŽĨƚŚĞƚĞƐƚǁĂůů ?ŝŶƚŚĞĐĞŶƚƌĂůƉĂƌƚ

dŚŝĐŬŶĞƐƐ P ? ? ?ŵŵ

DĂƚĞƌŝĂůƐ PŵƵĚŵŽƌƚĂƌ ?ƐŽŝů ?ǁĂƚĞƌ ?ƐƚƌĂǁĂŶĚĐĂŵĞůĚƵŶŐ ?

YƵĂŶƚŝƚŝĞƐ P ? ? ?ůŝƚƌĞƐ ? ?ďƵĐŬĞƚ ?ŽĨŵƵĚŵŽƌƚĂƌƉĞƌŵ ?
 
/ŵƉůĞŵĞŶƚĂƚŝŽŶƐƚĞƉƐ P
 ? ůĞĂƌŝŶŐƚŚĞƐĂŶĚĂƌŽƵŶĚƚŚĞǁĂůůX
 ? ůĞĂŶŝŶŐƚŚĞǁĂůůǁŝƚŚĂďƌƵƐŚƚŽƌĞŵŽǀĞƚŚĞƐĂŶĚĂŶĚŽƚŚĞƌůŽŽƐĞĞůĞŵĞŶƚƐY
 ? ^ƉƌŝŶŬůŝŶŐǁĂƚĞƌŽŶƚŽƚŚĞĐůĞĂŶǁĂůůƐƵƌĨĂĐĞZ
 ? &ŝůůŝŶŐŽĨĐƌĂĐŬƐ ?ŐƵůůŝĞƐ ?ǀŽŝĚƐĂŶĚĚĞƉƌĞƐƐŝŽŶƐǁŝƚŚĂƚŚŝŶůĂǇĞƌŽĨŵŽƌƚĂƌĂƉƉůŝĞĚǁŝƚŚƚŚĞŚĂŶĚ
ĂŶĚŝĨŶĞĞĚĞĚǁŝƚŚĂďƌƵƐŚ ?tĂƚĞƌƐŚŽƵůĚŶŽƚďĞĂƉƉůŝĞĚŽŶƚŚĞŵŽƌƚĂƌƚŽƐŵŽŽƚŚĞŶŝƚ ?/ƚǁŽƵůĚ
ůĞĂĚƚŽĐƌĂĐŬƐ ?[
 ? 5ƌǇŝŶŐ ? ? ? ?ŚŽƵƌƐ ?
 ? ƉƉůŝĐĂƚŝŽŶŽĨƚŚĞƚŚŝŶŵƵĚůĂǇĞƌďǇŚĂŶĚ\
 ? eƵƌŝŶŐŽǀĞƌŶŝŐŚƚ
 ? 'ĞŶƚůĞďƌƵƐŚŝŶŐŽĨƚŚĞƐƵƌĨĂĐĞǁŝƚŚĂŵƵĚƐůƵƌƌǇƚŽĨŝůůŝŶƚŚĞŚĂŝƌĐƌĂĐŬƐĂŶĚƐĞĂůƚŚĞƐƵƌĨĂĐĞ]

KƵƚƉƵƚ P ? ? ? ? ?ŵ ?ƉĞƌĚĂǇĨŽƌ ?ǁŽƌŬĞƌƐ ?ĞǆĐůƵĚŝŶŐƐŽŝůƉƌĞƉĂƌĂƚŝŽŶƚŝŵĞ

DŽďŝůŝǌĂƚŝŽŶ P ?ĚĂǇ





























X Y Z
[ ]\
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 
^ĂŵƉůĞ ? PƚŚŝĐŬƐĂĐƌŝĨŝĐŝĂůůĂǇĞƌ ?ǁŝƚŚŽƌǁŝƚŚŽƵƚƌĞŝŶĨŽƌĐĞŵĞŶƚ

>ŽĐĂƚŝŽŶ PEŽƌƚŚĞƌŶĞůĞǀĂƚŝŽŶŽĨƚŚĞƚĞƐƚǁĂůů ?ŽŶƚŚĞƌŝŐŚƚ ĂŶĚƐŝĚĞ

dŚŝĐŬŶĞƐƐ P ? ? ? ? ?ŵŵ

DĂƚĞƌŝĂůƐ PŵƵĚŵŽƌƚĂƌ ?ƐŽŝů ?ǁĂƚĞƌ ?ƐƚƌĂǁ ?ĐĂŵĞůĚƵŶŐ ?ƌŝĐĞďĂŐƐ

YƵĂŶƚŝƚŝĞƐ P ? ? ? ? ?ůŝƚƌĞƐŽĨŵƵĚŵŽƌƚĂƌƉĞƌŵ ?
 
/ŵƉůĞŵĞŶƚĂƚŝŽŶƐƚĞƉƐ P
 ? ůĞĂƌŝŶŐƚŚĞƐĂŶĚĂƌŽƵŶĚƚŚĞǁĂůůX
 ? ůĞĂŶŝŶŐƚŚĞǁĂůůǁŝƚŚĂďƌƵƐŚƚŽƌĞŵŽǀĞƚŚĞƐĂŶĚĂŶĚŽƚŚĞƌůŽŽƐĞĞůĞŵĞŶƚƐY
 ? ^ƉƌŝŶŬůŝŶŐŽĨǁĂƚĞƌŽŶƚŽƚŚĞĐůĞĂŶǁĂůůƐƵƌĨĂĐĞZ
 ? &ŝůůŝŶŐĐƌĂĐŬƐ ?ŐƵůůŝĞƐ ?ǀŽŝĚƐĂŶĚĚĞƉƌĞƐƐŝŽŶƐǁŝƚŚĂƚŚŝŶůĂǇĞƌŽĨŵŽƌƚĂƌ[
 ? 5ƌǇŝŶŐ ? ? ? ?ŚŽƵƌƐ ?
 ? ƉƉůŝĐĂƚŝŽŶŽĨĂŶĞǀĞŶŵƵĚůĂǇĞƌďǇŚĂŶĚ ? ? ? ? ? ?ŵŵƚŚŝĐŬ ? ?ĨŽůůŽǁŝŶŐƚŚĞƐŚĂƉĞŽĨƚŚĞǁĂůů\
 ? eƵƌŝŶŐŽǀĞƌŶŝŐŚƚ
 ? KƉƚŝŽŶĂůƌĞŝŶĨŽƌĐĞŵĞŶƚ PƉƉůŝĐĂƚŝŽŶŽĨĂŵƵĚƐůƵƌƌǇŽŶƚŚĞƐƵƌĨĂĐĞ
 ? KƉƚŝŽŶĂůƌĞŝŶĨŽƌĐĞŵĞŶƚ PWĂƐƚŝŶŐƌŝĐĞďĂŐƐŽŶƚŽƚŚĞƐƵƌĨĂĐĞ ?ĂĨƚĞƌƐŽĂŬŝŶŐƚŚĞŵŝŶƚŚĞƐůƵƌƌǇ]
 ? 5ƌǇŝŶŐ ? ? ? ?ŚŽƵƌƐ ?
 ? ƉƉůŝĐĂƚŝŽŶŽĨĂƐĞĐŽŶĚŵƵĚůĂǇĞƌďǇŚĂŶĚ ? ? ? ? ? ?ŵŵƚŚŝĐŬ ?^ 
 ? eƵƌŝŶŐŽǀĞƌŶŝŐŚƚ
 ? 'ĞŶƚůĞďƌƵƐŚŝŶŐŽĨƚŚĞƐƵƌĨĂĐĞǁŝƚŚĂŵƵĚƐůƵƌƌǇƚŽĨŝůůŝŶƚŚĞŚĂŝƌĐƌĂĐŬƐĂŶĚƐĞĂůƚŚĞƐƵƌĨĂĐĞ ?
 ? ůĞĂŶŝŶŐŽĨƚŚĞƐŝƚĞ

KƵƚƉƵƚ P ? ? ?ŵ ?ƉĞƌĚĂǇĨŽƌ ?ǁŽƌŬĞƌƐ ?ĞǆĐůƵĚŝŶŐƐŽŝůƉƌĞƉĂƌĂƚŝŽŶƚŝŵĞ

DŽďŝůŝǌĂƚŝŽŶ P ?ĚĂǇƐA?ĂĨĞǁŚŽƵƌƐ


X Y Z
[ ]
^
\
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^ĂŵƉůĞ ? PWĂƌƚŝĂůƌĞĐŽŶƐƚƌƵĐƚŝŽŶŽĨǀĞƌƚŝĐĂůƐƵƌĨĂĐĞƐ

>ŽĐĂƚŝŽŶ PEŽƌƚŚĞƌŶĞůĞǀĂƚŝŽŶŽĨƚŚĞƚĞƐƚǁĂůů ?ŽŶƚŚĞůĞĨƚŚĂŶĚƐŝĚĞ
 
dŚŝĐŬŶĞƐƐ P ? ? ? ? ? ?ŵŵ ?ĚĞƉĞŶĚŝŶŐŽŶƚŚĞƐŚĂƉĞŽĨƚŚĞǁĂůů

DĂƚĞƌŝĂůƐ PŵƵĚŵŽƌƚĂƌ ?ƐŽŝů ?ǁĂƚĞƌ ?ƐƚƌĂǁ ?ĚƵŶŐĂŶĚďƌŽŬĞŶďƌŝĐŬƐ

YƵĂŶƚŝƚŝĞƐ P ? ? ? ? ? ?ůŝƚƌĞƐŽĨŵƵĚŵŽƌƚĂƌƉĞƌŵ ?
 
/ŵƉůĞŵĞŶƚĂƚŝŽŶƐƚĞƉƐ P
 ? WƌĞƉĂƌĂƚŝŽŶ ?ƐĞĞŽƉƚŝŽŶ ?
 ? ƉƉůŝĐĂƚŝŽŶŽĨĂŶĞǀĞŶŵƵĚůĂǇĞƌďǇŚĂŶĚ ? ? ? ? ? ?ŵŵƚŚŝĐŬ ? ?ĨŽůůŽǁŝŶŐƚŚĞƐŚĂƉĞŽĨƚŚĞǁĂůůX
 ? eƵƌŝŶŐŽǀĞƌŶŝŐŚƚ
 ? ƉƉůŝĐĂƚŝŽŶŽĨĂƐĞĐŽŶĚŵƵĚůĂǇĞƌďǇŚĂŶĚ ? ? ? ? ? ?ŵŵƚŚŝĐŬ ?
 ? WĂƐƚŝŶŐƉŝĞĐĞƐŽĨďƌŽŬĞŶďƌŝĐŬƐŝŶƚŚĞĨƌĞƐŚŵŽƌƚĂƌƚŽƌĞĐƌĞĂƚĞƚŚĞŵŝƐƐŝŶŐĞĂƌƚŚǀŽůƵŵĞ ?/ĨƚŚĞ
ƵŶĚĞƌĐƵƚŝƐƚŽŽŚŝŐŚ ?ƚŚĞŝŶĨŝůůƐŚŽƵůĚďĞĚŽŶĞŝŶƐƚĞƉƐ ?ĨŝůůŝŶŐ ? ?ĐŵŵĂǆŝŵƵŵƉĞƌĚĂǇY
 ? eƵƌŝŶŐŽǀĞƌŶŝŐŚƚ
 ? &ŝůůŝŶŐƚŚĞŐĂƉƐďĞƚǁĞĞŶƚŚĞďƌŝĐŬƉŝĞĐĞƐǁŝƚŚŵƵĚŵŽƌƚĂƌZ
 ? eƵƌŝŶŐŽǀĞƌŶŝŐŚƚ
 ? ŚĞĐŬŝŶŐĂĨƚĞƌ ? ?ŚŽƵƌƐƚŽĞǀĞŶƚƵĂůůǇĂĚĚŵŽƌƚĂƌǁŚĞƌĞŶĞĞĚĞĚ
 ? ƉƉůŝĐĂƚŝŽŶŽĨĂĨŝŶĂůŵƵĚůĂǇĞƌƚŽůĞǀĞůƚŚĞǁĂůů ? ?ŵŵƚŚŝĐŬ ?
 ? 5ƌǇŝŶŐ ? ? ? ?ŚŽƵƌƐ ?
 ? 'ĞŶƚůĞďƌƵƐŚŝŶŐŽĨƚŚĞƐƵƌĨĂĐĞǁŝƚŚĂŵƵĚƐůƵƌƌǇƚŽĨŝůůŝŶƚŚĞŚĂŝƌĐƌĂĐŬƐĂŶĚƐĞĂůƚŚĞƐƵƌĨĂĐĞ[
 ? ůĞĂŶŝŶŐŽĨƚŚĞƐŝƚĞ

KƵƚƉƵƚ P ? ? ?ŵ ?ƉĞƌĚĂǇĨŽƌ ?ǁŽƌŬĞƌƐ ?ĞǆĐůƵĚŝŶŐƐŽŝůƉƌĞƉĂƌĂƚŝŽŶƚŝŵĞ

DŽďŝůŝǌĂƚŝŽŶ P ?ĚĂǇƐ ?dŚŝƐƐĂŵƉůĞǁĂƐĂĐƚƵĂůůǇƉƌĞƉĂƌĞĚǁŝƚŚŝŶ ?ĚĂǇƐďĞĐĂƵƐĞŽĨƚŚĞůŝƚƚůĞƚŝŵĞ
ĂǀĂŝůĂďůĞ ?dŚŝƐŝƐŶŽƚƌĞĐŽŵŵĞŶĚĞĚ ?ďĞĐĂƵƐĞŝƚůĞĂĚƐƚŽĐƌĂĐŬŝŶŐĂŶĚĨůĂŬŝŶŐ ?




X Y
Z [
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 
 ? ?ZĞĐŽŵŵĞŶĚĂƚŝŽŶƐ


 ? ? ? ?WůĂŶŶŝŶŐ
dŚĞĨƵƚƵƌĞƐŚŽƵůĚďĞƉůĂŶŶĞĚǁŝƚŚƚŚĞĂƵƚŚŽƌŝƚŝĞƐƚŽĚĞĨŝŶĞĂƐŚĂƌĞĚǀŝƐŝŽŶĨŽƌƚŚŝƐƐŝƚĞ ?/ƚŝƐƐƚŝůůƚŽŽ
ƐŽŽŶƚŽƉƌŽĚƵĐĞĂĚĞƚĂŝůĞĚƐŝƚĞƉƌĞƐĞŶƚĂƚŝŽŶƐƚƌĂƚĞŐǇ ?ďƵƚŝƚŝƐŝŵƉŽƌƚĂŶƚƚŽƐŚĂƌĞŝŵƉŽƌƚĂŶƚ
ƋƵĞƐƚŝŽŶƐǁŝƚŚƚŚĞĂƵƚŚŽƌŝƚŝĞƐ ?ƐƵĐŚĂƐ P
 ? tŚĂƚǁŝůůŚĂƉƉĞŶƚŽƚŚĞƐŝƚĞŽŶĐĞŝƚŚĂƐďĞĞŶƐĞĂƌĐŚĞĚ ?
 ? tŚĂƚƌŽůĞǁŝůůƚŚĞƐŝƚĞƉůĂǇŝŶƚŚĞĐŝƚǇ ?
 ? ĞĚƵĐĂƚŝŽŶ ?
 ? ƐĐŝĞŶĐĞ ?
 ? ƌĞĐƌĞĂƚŝŽŶ ?
 ? ^ŚŽƵůĚŝƚďĞĚĞǀĞůŽƉĞĚŽƌďĂĐŬĨŝůůĞĚ ?ĂŶǁĞĂĨĨŽƌĚƚŽŵĂŝŶƚĂŝŶŝƚ ?
 ? tŚŝĐŚŬŝŶĚŽĨǀŝƐŝƚŽƌƐĚŽǁĞǁĂŶƚ ?ĂŶĚǁŚĂƚĚŽǁĞƉƌŽǀŝĚĞƚŽŵĂŬĞƚŚĞŝƌƐƚĂǇĞŶũŽǇĂďůĞ ?
 ? tŚŽǁŝůůƚĂŬĞĐĂƌĞŽĨƚŚĞƐŝƚĞ ?ŐƵŝĚĞǀŝƐŝƚŽƌƐ ?
 ? ,ŽǁĚŽǁĞĞŶƐƵƌĞƚŚĂƚĚĞǀĞůŽƉŵĞŶƚƐŝŶƚŚĞďƵĨĨĞƌǌŽŶĞĚŽŶŽƚĐŽŶĨůŝĐƚǁŝƚŚƚŚĞƐŝƚĞǀĂůƵĞƐ ?
 ? ƚĐ ? ? ?

dŚĞŝƐƐƵĞŽĨƚŚĞďƵĨĨĞƌǌŽŶĞƐŚŽƵůĚĂůƐŽďĞĚŝƐĐƵƐƐĞĚǁŝƚŚƚŚĞĂƵƚŚŽƌŝƚŝĞƐ ?dŚĞƐĂƚĞůůŝƚĞŝŵĂŐĞƐƌĞǀĞĂů
ŚŽǁĨĂƐƚƚŚŝƐĂƌĞĂĚĞǀĞůŽƉƐ ?dǁŽŚŽƵƐĞƐĂƌĞĐƵƌƌĞŶƚůǇƵŶĚĞƌĐŽŶƐƚƌƵĐƚŝŽŶŶĞĂƌƚŚĞƐŝƚĞ ?ŽŶĞŽŶƚŚĞ
ŶŽƌƚŚĞƌŶƐŝĚĞĂŶĚŽŶƚŚĞĞĂƐƚĞƌŶƐŝĚĞ ?dŚĞĐŝƚǇĐŽƵŶĐŝůŚĂƐƉƌŽďĂďůǇĚƌĂǁŶĚĞƚĂŝůĞĚƉůĂŶƐǁŚŝĐŚ
ĐŽƵůĚďĞĞǆĂŵŝŶĞĚĂŶĚĚŝƐĐƵƐƐĞĚǁŝƚŚƚŚĞŵ ?ƚŽŵĂŬĞƐƵƌĞƚŚĂƚŶĞǁĚĞǀĞůŽƉŵĞŶƚƐĚŽŶŽƚƚŚƌĞĂƚĞŶ
ƚŚĞƐŝƚĞ ?/ĨƚŚĞǇĚŽƚŚƌĞĂƚĞŶƚŚĞƐŝƚĞ ?ƐƉĞĐŝĨŝĐŵĞĂƐƵƌĞƐĐŽƵůĚďĞĚĞĨŝŶĞĚƚŽŵŝƚŝŐĂƚĞƚŚĞŝƌŝŵƉĂĐƚ ?Ǉ ?
ůĂǁƐĐŽƵůĚďĞƚĂŬĞŶĨŽƌŝŶƐƚĂŶĐĞƚŽůŝŵŝƚƚŚĞŚĞŝŐŚƚŽĨŶĞǁďƵŝůĚŝŶŐƐĞƌĞĐƚĞĚŝŶƚŚĞďƵĨĨĞƌǌŽŶĞ ?













tŚĂƚǁŝůůŚĂƉƉĞŶƚŽƚŚŝƐĂƌĞĂŝŶƚŚĞĨƵƚƵƌĞ ?
DŝƚŝŐĂƚŝŽŶŵĞĂƐƵƌĞƐƐŚŽƵůĚďĞƉůĂŶŶĞĚŶŽǁƚŽƌĞĚƵĐĞƚŚĞŝŵƉĂĐƚŽĨĚĞǀĞůŽƉŵĞŶƚŽŶƚŚĞĂƌĐŚĂĞŽůŽŐŝĐĂůƐŝƚĞ ?
 ?ďĂƐĞĚŽŶ'ŽŽŐůĞĂƌƚŚŝŵĂŐĞ ? ? ? ? ?

  ? ? ? ?  ? ? ? ? ?
 ? ? ? ?  ? ? ? ? 
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 ? ? ? ?ŽŶƐĞƌǀĂƚŝŽŶ


ŽŶƐĞƌǀĂƚŝŽŶŽƉƚŝŽŶƐĨŽƌƚŚĞƌĞŵĂŝŶƐ

dŽ ĐŽŶƐĞƌǀĞ ů zĂŵĂŵĂ ĂƌĐŚĂĞŽůŽŐŝĐĂů ƌĞŵĂŝŶƐ ? ǁĞ ƐƵŐŐĞƐƚ ĚŝĨĨĞƌĞŶƚ ƚĞĐŚŶŝĐĂů ŽƉƚŝŽŶƐ ĚĞƉĞŶĚŝŶŐ
ŽŶ P
 ? ƚŚĞƐŝŐŶŝĨŝĐĂŶĐĞŽĨƚŚĞĞůĞŵĞŶƚ ?
 ? ƚŚĞƐŝǌĞŽĨƚŚĞĞůĞŵĞŶƚ ?
 ? ƚŚĞŽƌŝĞŶƚĂƚŝŽŶ ?ĞǆƉŽƐƵƌĞŽƌŶŽƚƚŽŚĂƌƐŚĐůŝŵĂƚĞĐŽŶĚŝƚŝŽŶƐ ? ?
 ? ƚŚĞƐĐĂƌĐŝƚǇŽĨƚŚŝƐƚǇƉĞŽĨĞůĞŵĞŶƚŽŶƐŝƚĞ ?
 ? ƚŚĞĞĚƵĐĂƚŝŽŶĂůǀĂůƵĞ ?
 ? ĞƚĐ ? ? ?

dŚĞƌĞ ŝƐŶŽƐŝŶŐůĞĐŽŶƐĞƌǀĂƚŝŽŶŽƉƚŝŽŶƚŚĂƚĐĂŶďĞĂƉƉůŝĞĚƚŽ ƚŚĞĞŶƚŝƌĞƐŝƚĞ ?ďƵƚ ƌĂƚŚĞƌĂƐĞƌŝĞƐŽĨ
ĐŽŶƐĞƌǀĂƚŝŽŶ ƚĞĐŚŶŝƋƵĞƐ ƚŚĂƚ ǁŝůů ƐƵŝƚ ƐƉĞĐŝĨŝĐ ƐŝƚƵĂƚŝŽŶƐ ?  ƐĐŝĞŶƚŝĨŝĐ ĐŽŵŵŝƚƚĞĞ ĐŽŵƉŽƐĞĚ ŽĨ
ŵĞŵďĞƌƐŽĨƚŚĞ&ƌĂŶĐŽ ?^ĂƵĚŝƚĞĂŵŚĂƐƚŽďĞƐĞƚ ?ƵƉƚŽĚĞĐŝĚĞŽŶƚŚĞďĞƐƚŽƉƚŝŽŶĨŽƌĞĂĐŚĞůĞŵĞŶƚ ?












ŽŶƐĞƌǀĂƚŝŽŶŽƉƚŝŽŶƐĨŽƌĞĂĐŚĞůĞŵĞŶƚƐŚŽƵůĚďĞĚĞĐŝĚĞĚŝŶŐƌŽƵƉĚŝƐĐƵƐƐŝŽŶƐ


KƉƚŝŽŶ ? PďĂĐŬĨŝůůŝŶŐǁŝƚŚƐĂŶĚ
dŚŝƐŽƉƚŝŽŶǁĂƐĂůƌĞĂĚǇƚĞƐƚĞĚŝŶ ? ? ? ? ?/ƚŝƐĞĨĨĞĐƚŝǀĞďƵƚƚŝŵĞĐŽŶƐƵŵŝŶŐ ?/ŶƚŚĞĨƵƚƵƌĞ ?ƚŚŝƐŽƉƚŝŽŶ
ĐĂŶ ďĞ ƵƐĞĚ ƚŽ ƉƌŽƚĞĐƚ ƌĂƌĞ ĂŶĚ ǀĞƌǇ ĨƌĂŐŝůĞ ĞůĞŵĞŶƚƐ ? ďƵƚ ǁŝƚŚŽƵƚ ŝŶƐĞƌƚŝŶŐ ƚŚĞ ǁĂƚĞƌƉƌŽŽĨ
ŵĞŵďƌĂŶĞ ŝŶďĞƚǁĞĞŶƚŚĞƐŽŝůĂŶĚƚŚĞƐĂŶĚ  ?ƉůĂƐƚŝĐƐŚĞĞƚŽƌƚĂƌƉĂƵůŝŶ ? ? /ƚŵĂŬĞƐƐĞŶƐĞƚŽ ŝŶƐĞƌƚĂ
ƚŚŝŶŵĂƚĞƌŝĂůƚŽŝŶĚŝĐĂƚĞƚŚĞĚŝĨĨĞƌĞŶĐĞďĞƚǁĞĞŶƚŚĞĞǆĐĂǀĂƚĞĚĂŶĚƵŶďƵƌŝĞĚůĞǀĞůƐ ?ďƵƚƚŚŝƐŵĂƚĞƌŝĂů
ƐŚŽƵůĚďƌĞĂƚŚĞ ?ƉŽƌŽƵƐŐĞŽƚĞǆƚŝůĞŽƌƌŝĐĞďĂŐƐĐĂŶĚŽƚŚĞǁŽƌŬ ?
ǀĞŶŝĨďĂĐŬĨŝůůŝŶŐŽĨĨĞƌƐŐŽŽĚƉƌŽƚĞĐƚŝŽŶĂŐĂŝŶƐƚǁŝŶĚĞƌŽƐŝŽŶĂŶĚĞĨĨůŽƌĞƐĐĞŶĐĞ ?ŝƚƐŚŽƵůĚďĞŶŽƚĞĚ
ƚŚĂƚ ƚŚĞ ƉƌŽĐĞƐƐ ŽĨ ƌĞŵŽǀŝŶŐ ƐĂŶĚ ŚĂƐ ƉƌŽǀĞĚ ƚŽ ďĞ ƋƵŝƚĞ ĚĞƐƚƌƵĐƚŝǀĞ ? ďĞĐĂƵƐĞ ŽĨ ƚŚĞ ǁŽƌŬĞƌƐ
ŵŽǀĞŵĞŶƚƐĂƌŽƵŶĚƚŚĞƐƚƌƵĐƚƵƌĞƐ ?


KƉƚŝŽŶ ? PƚŚŝŶƐĂĐƌŝĨŝĐŝĂůůĂǇĞƌ
dŚŝƐŝƐĂŵŝŶŝŵĂůĂƉƉƌŽĂĐŚǁŚŝĐŚŚĂƐďĞĞŶƐŚŽǁŶĚƵƌŝŶŐƚŚĞŵŝƐƐŝŽŶ ?dŚĞůĂǇĞƌŝƐĐĂůůĞĚ SƐĂĐƌŝĨŝĐŝĂů ?
ďĞĐĂƵƐĞŝƚƐƵĨĨĞƌƐƚŚĞĞƌŽƐŝŽŶŝŶƐƚĞĂĚŽĨƚŚĞŽƌŝŐŝŶĂůĨĂďƌŝĐ ?
ƉƉůǇŝŶŐƚŚŝƐƚŚŝŶůĂǇĞƌŽŶůǇŚĞůƉƐƚŽƌĞĐŽŶŶĞĐƚĨƌĂŐŝůĞĞůĞŵĞŶƚƐƚŽƚŚĞǁĂůů ?ĂŶĚĂǀŽŝĚŐƵůůŝĞƐǁŚĞŶŝƚ
ƌĂŝŶƐ ?ŶĞǁůĂǇĞƌƐŚŽƵůĚďĞĂƉƉůŝĞĚĞǀĞƌǇǇĞĂƌ ?dŚĞƐĂĐƌŝĨŝĐŝĂůůĂǇĞƌŝƐĂƉƉůŝĞĚďǇŚĂŶĚŽŶĂĐůĞĂŶĂŶĚ
ŵŽŝƐƚĞŶĞĚǁĂůů ?
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 
KƉƚŝŽŶ ? PƚŚŝĐŬƐĂĐƌŝĨŝĐŝĂůůĂǇĞƌ ?ǁŝƚŚŽƌǁŝƚŚŽƵƚƌĞŝŶĨŽƌĐĞŵĞŶƚ ?
ƚŚŝĐŬĞƌ ůĂǇĞƌĐĂŶĂůƐŽďĞĂƉƉůŝĞĚŽŶƚŽƚŚĞǁĂůůƐ ?ĞƐƉĞĐŝĂůůǇŽŶƚŚĞƚŽƉ ?WƌŽƉĞƌƉƌĞƉĂƌĂƚŝŽŶŽĨƚŚĞ
ƐƵƌĨĂĐĞƐ ŝƐ ĞƐƐĞŶƚŝĂů ƚŽ ĂǀŽŝĚ ƉƌŽďůĞŵƐ ƐƵĐŚ ĂƐ  P ĐƌĂĐŬƐ ? ŐůĂǌŝŶŐ Žƌ ůĂĐŬ ŽĨ ĂĚŚĞƌĞŶĐĞ ? WƌĞƉĂƌĂƚŝŽŶ
ĐŽŶƐŝƐƚƐŝŶĐŽĂƚŝŶŐƚŚĞǁĂůůǁŝƚŚƚŚĞƚŚŝŶůĂǇĞƌĚĞƐĐƌŝďĞĚďĞĨŽƌĞ ?ŽƉƚŝŽŶ ? ? ?ǁŚŝĐŚĂůůŽǁƐƚŚĞŵŽƌƚĂƌ
ƚŽƐƚŝĐŬƚŽƚŚĞĨƌĂŐŝůĞƐƵƌĨĂĐĞƐ ?
dŚĞƐŽŝů ƐŚŽƵůĚďĞĂƉƉůŝĞĚ ŝŶ ƚŚĞ ƐŚĂĚĞƉƌĞĨĞƌĂďůǇ ? ƚŽĂǀŽŝĚ ĨĂƐƚĚƌǇŝŶŐĂŶĚĐƌĂĐŬŝŶŐ ? /Ĩ ƚŚĞǁĂůů ŝƐ
ĞǆƉŽƐĞĚƚŽƚŚĞƐƵŶ ?ƚŚĞŵŽƌƚĂƌĐĂŶďĞĂƉƉůŝĞĚĂƚƚŚĞĞŶĚŽĨƚŚĞĂĨƚĞƌŶŽŽŶ ?ĂĐŚůĂǇĞƌƐŚŽƵůĚďĞŶŽ
ŵŽƌĞ ƚŚĂŶ  ? ? ? Đŵ ƚŚŝĐŬ ƐŝŶĐĞ ĨƌĂŐŝůĞ ǁĂůůƐ ĐĂŶŶŽƚ ǁŝƚŚƐƚĂŶĚ ŚĞĂǀǇ ĐŽĂƚŝŶŐƐ ? dŚŝƐ ŵĞĂŶƐ ƚŚĂƚ  ? ? ?
ůĂǇĞƌƐ ŽĨ ƐŽŝů ĂƌĞ ŶĞĐĞƐƐĂƌǇ ? ŽŵƉůĞƚĞ ĚƌǇŝŶŐ ŝƐ ŶĞĐĞƐƐĂƌǇ ŝŶ ďĞƚǁĞĞŶ ĞĂĐŚ ŶĞǁ ůĂǇĞƌ ? dŚĞ ĞŶƚŝƌĞ
ƉƌŽĐĞƐƐĐĂŶůĂƐƚ ?ƚŽ ?ĚĂǇƐ ?ĚĞƉĞŶĚŝŶŐŽŶƚŚĞĐƵƌŝŶŐƐƉĞĞĚ ?


KƉƚŝŽŶ ? PƉĂƌƚŝĂůƌĞĐŽŶƐƚƌƵĐƚŝŽŶ ?ŽĨƚŚĞƚŽƉĂŶĚǀĞƌƚŝĐĂůƐƵƌĨĂĐĞƐ ?
dŚŝƐŽƉƚŝŽŶŚĂƐŽŶůǇďĞĞŶĚĞŵŽŶƐƚƌĂƚĞĚŽŶĂǀĞƌƚŝĐĂůƐƵƌĨĂĐĞĚƵƌŝŶŐƚŚĞŵŝƐƐŝŽŶ ?ďƵƚŝƚĐĂŶĂůƐŽďĞ
ĂƉƉůŝĞĚŽŶŚŽƌŝǌŽŶƚĂůƐƵƌĨĂĐĞƐ ?ĂƐŝƚǁĂƐĚŽŶĞŝŶ&ĂǇĂǌdĞƉĂ ?hǌďĞŬŝƐƚĂŶ ?ƐĞĞŝŵĂŐĞƐŝŶĂƉƉĞŶĚŝǆ ? ? ?
ZĞĐŽŶƐƚƌƵĐƚŝŽŶ ŝƐ ƉĂƌƚŝĐƵůĂƌůǇ ŝŶƚĞƌĞƐƚŝŶŐ ƚŽ ƌĞǀĞĂů ǁĂůůƐ ƚŽ ǀŝƐŝƚŽƌƐ ? ǁŚĞŶ ƚŚĞ ƌƵŝŶƐ ĚŽ ŶŽƚ ƉƌŽũĞĐƚ
ďĞǇŽŶĚƚŚĞƐĂŶĚƐƵƌĨĂĐĞ ?/ƚĂůƐŽƌĞĚƵĐĞƐƚŚĞĞĨĨĞĐƚŽĨĚĞƐƚƌƵĐƚŝŽŶďǇƚƌĂŵƉůŝŶŐďǇǀŝƐŝƚŽƌƐ ?tŽƌŬĞƌƐ
ŚĂƌĚůǇǁĂůŬŽŶƌĞĐŽŶƐƚƌƵĐƚĞĚǁĂůůƐ ?ƚŚĞǇƌĂƚŚĞƌƵƐĞƚŚĞŵĂƐďĞŶĐŚĞƐ ?ǁŚŝĐŚŝƐůĞƐƐĚĞƐƚƌƵĐƚŝǀĞ ?
/Ŷ ƚŚĞ ĐĂƐĞ ŽĨ ů ?zĂŵĂŵĂ ? ĂĚĚŝŶŐ  ? ƚŽ  ? ůĂǇĞƌƐ ŽĨ ŵƵĚ ďƌŝĐŬƐ Ăƚ ƚŚĞ ƚŽƉ ŽĨ ƚŚĞ ǁĂůůƐ ǁŽƵůĚ ďĞ
ƐƵĨĨŝĐŝĞŶƚƚŽƉƌŽƚĞĐƚƚŚĞǁĂůůƐĨŽƌƐĞǀĞƌĂůǇĞĂƌƐĂŶĚŚĞůƉƚŚĞǀŝƐŝƚŽƌƵŶĚĞƌƐƚĂŶĚŚŽǁƚŚĞŚŽƵƐĞƐǁĞƌĞ
ŽƌŐĂŶŝƐĞĚ ?

KƉƚŝŽŶ ? PƐŚĞůƚĞƌŝŶŐ
dŽƉƌŽƚĞĐƚǁĂůůƐǁŚŝĐŚŚĂǀĞůŽƐƚƚŚĞƌŽŽĨƚŚĂƚŽƌŝŐŝŶĂůůǇƉƌŽƚĞĐƚĞĚƚŚĞŵ ?ĐƌĞĂƚŝŶŐĂŶĞǁƐŚĞůƚĞƌĐĂŶ
ďĞĂŶŽƉƚŝŽŶ ?ƵƚƐŚĞůƚĞƌŝŶŐŚĂƐƉƌŽǀĞĚƚŽďĞĂǀĞƌǇĞǆƉĞŶƐŝǀĞĂŶĚƐĞŶƐŝƚŝǀĞŽƉƚŝŽŶ ?ďĞĐĂƵƐĞŵĂŶǇ
ƉĂƌĂŵĞƚĞƌƐŶĞĞĚƚŽďĞĐŽŶƐŝĚĞƌĞĚ ?dŚĞĐŽƐƚŝƐŽŶĞŽĨƚŚĞŵ ?ƐŚĞůƚĞƌŝƐŶŽƚĂŶĞǀĞƌůĂƐƚŝŶŐƐŽůƵƚŝŽŶ ?ŝƚ
ƌĞƋƵŝƌĞƐƌĞŐƵůĂƌŵĂŝŶƚĞŶĂŶĐĞĂŶĚƌĞƉůĂĐĞŵĞŶƚĂĨƚĞƌƐŽŵĞƚŝŵĞƐ ?dŚŝƐŽƉƚŝŽŶƐŚŽƵůĚďĞƌĞƐĞƌǀĞĚƚŽ
ƚŚĞŵŽƐƚƐĞŶƐŝƚŝǀĞĞůĞŵĞŶƚƐƐƵĐŚĂƐƚŚĞŵŽƐƋƵĞ ?ǁŚŝĐŚ ŝƐƵŶŝƋƵĞ ?ZĞŐĂƌĚůĞƐƐŽĨ ƚŚĞǀŝƐƵĂů ŝŵƉĂĐƚ ?
ƉƌŽƚĞĐƚŝŶŐ ƐŚĞůƚĞƌƐ ƌĞƋƵŝƌĞ ĐĂƌĞĨƵů ƐƚƵĚŝĞƐ ĨŝƌƐƚ ?ĨŽƌ Ă ĚĞĞƉ ƵŶĚĞƌƐƚĂŶĚŝŶŐ ŽĨ ƚŚĞ ĐŽŵƉůĞǆ ĚĞĐĂǇ
ĨĂĐƚŽƌƐ ?ĂŶĚƚŽĂǀŽŝĚĞŶĚĂŶŐĞƌŝŶŐƚŚĞƐƚƌƵĐƚƵƌĞƐ ?

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^ƉĞĐŝĨŝĐĐŽŶƐĞƌǀĂƚŝŽŶŽƉƚŝŽŶƐĨŽƌƚŚĞĐŽůƵŵŶƐŽĨƚŚĞŵŽƐƋƵĞ


 ĂĐŬĨŝůůŝŶŐ





tƌĂƉƉŝŶŐ ^ĂĐƌŝĨŝĐŝĂůůĂǇĞƌ dĞŵƉŽƌĂƌǇZŽŽĨ
Ě
ǀĂŶ
ƚĂŐ
ĞƐ  ? <ŶŽǁŶƚŽďĞĞĨĨŝĐŝĞŶƚ ? ĂƐǇƚŽŽŝŵƉůĞŵĞŶƚ
 ? EŽƐŬŝůůƐƌĞƋƵŝƌĞĚ
 ? ŚĞĂƉ
 ? ZĞǀĞƌƐŝďůĞ
 ? dŚĞĐŽůƵŵŶƐĂƌĞƐĂĨĞ
 ? ĂƐǇƚŽŽŝŵƉůĞŵĞŶƚ
 ? &ĂƐƚ
 ? ŚĞĂƉ
 ? ZĞǀĞƌƐŝďůĞ
 ? ĂƐǇƚŽŽŝŵƉůĞŵĞŶƚ
 ? &ĂƐƚ
 ? ŚĞĂƉ
 ? ŝƐĐƌĞƚĞ
 ? ZĞǀĞƌƐŝďůĞ
 ? ĂƐǇƚŽŽďƵŝůĚǁŝƚŚ
ƐĐĂĨĨŽůĚŝŶŐƚƵďĞƐĂŶĚ
ƚĂƌƉĂƵůŝŶ
 ? ĂŶďĞĚŝƐŵĂŶƚůĞĚĂŶĚ
ƌĞ ?ĂƐƐĞŵďůĞĚĞǀĞƌǇ
ǇĞĂƌ
 ? EŽŵĂŝŶƚĞŶĂŶĐĞ
 ? dŚĞĐŽůƵŵŶƐƌĞŵĂŝŶ
ǀŝƐŝďůĞĨŽƌǀŝƐŝƚƐŽƌ
ŵŽŶŝƚŽƌŝŶŐ
/ŶĐ
ŽŶ
ǀĞŶ
ŝĞŶ
ƚƐ  ? dŝŵĞĐŽŶƐƵŵŝŶŐ
 ? tŚĞĞůďĂƌƌŽǁƐ ?ƐŚŽǀĞůƐ
ĂŶĚǁŽƌŬĞƌƐĚĂŵĂŐĞ
ƚŚĞǁĂůůƐ
 ? dŚĞĐŽůƵŵŶƐĂƌĞŶŽƚ
ǀŝƐŝďůĞ
 ? EŽƚǇĞƚĞǆƉĞƌŝŵĞŶƚĞĚ
 ? dŚĞĐŽůƵŵŶƐĂƌĞŚŝĚĚĞŶ
 ? hŶƐŝŐŚƚůǇ
 ? sŝƐŝƚŽƌƐŵĂǇƚƌǇƚŽƚĞĂƌ
ƚŚĞŵĂƚĞƌŝĂůƚŽƐĞĞ
ǁŚĂƚŝƐďĞŚŝŶĚ
 ? ZĞƋƵŝƌĞƐǇĞĂƌůǇ
ŵĂŝŶƚĞŶĂŶĐĞ
 ? ZĞƋƵŝƌĞƐĂŶ
ĞǆƉĞƌŝŵĞŶƚĂůƉŚĂƐĞŽŶ
ƚŚĞŵĂƚĞƌŝĂůƐ
 ? ZĞƋƵŝƌĞƐƚŽĚƌŝůůŚŽůĞƐŝŶ
ƚŚĞĂƌĐŚĂĞŽůŽŐŝĐĂů
ůĂǇĞƌƐ
 ? hŶƐŝŐŚƚůǇ
 ? EŽƉŚǇƐŝĐĂůƉƌŽƚĞĐƚŝŽŶ
 ? WĞŽƉůĞŽƌĂŶŝŵĂůƐŵĂǇ
ƵƐĞƚŚĞƐŚĞůƚĞƌĞĚƐƉĂĐĞ
ƚŽƌĞƐƚ ?ƉŝĐŶŝĐ PƌŝƐŬŽĨ
ĚĞƚĞƌŝŽƌĂƚŝŽŶ
 


















^ĂŶĚďĂŐƐ
^ĐĂĨĨŽůĚŝŶŐƚƵďĞƐ dĂƌƉĂƵůŝŶƐǁŝƚŚĞǇĞůĞƚƐ
^ǁŝǀĞůĐůĂŵƉƐ
ĐŽůƵŵŶ
 ? ? ?ŵ
 ? ?ŵ
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 ? ?WƌŽƉŽƐĂůĨŽƌZƚĞƌƌĞŝŶƚĞƌǀĞŶƚŝŽŶƐŝŶ ? ? ? ? ? ? ? ? ?



 ? ? ? ?&ƌĂŵĞǁŽƌŬ
^ĂƵĚŝƌĂďŝĂŚĂƐĂ ƌŝĐŚĂŶĚĚŝǀĞƌƐĞĞĂƌƚŚĞŶŚĞƌŝƚĂŐĞ ?ǁŚŝĐŚĚĞŵŽŶƐƚƌĂƚĞƐ ƚŚĞƚĂůĞŶƚŽĨ ŝƚƐĂƌƚŝƐĂŶƐ
ĂŶĚƚŚĞƉĞƌĨŽƌŵĂŶĐĞŽĨĞĂƌƚŚ ?ǁŚŝĐŚŚĂƐďĞĞŶƵƐĞĚĂƐĂďƵŝůĚŝŶŐŵĂƚĞƌŝĂů ŝŶŵĂŶǇĂƌĞĂƐ ?ƵŶƚŝů ƚŚĞ
ĞŶĚŽĨƚŚĞ ? ?ƚŚĞŶƚƵƌǇ ?dŚŝƐŵĂƚĞƌŝĂůŝƐǀĞƌǇƉƌĞƐĞŶƚŝŶƚŚĞĂƌĐŚĂĞŽůŽŐŝĐĂůĐŽŶƚĞǆƚ ?ĂƐĐŽŶĨŝƌŵĞĚďǇ
ƚŚĞĞǆĐĂǀĂƚŝŽŶƐƐƚĂƌƚĞĚ ŝŶ  ? ? ? ?ĂƚůzĂŵĂŵĂďǇĂ&ƌĂŶĐŽ ?^ĂƵĚŝ ƚĞĂŵ ?dŚĞǇƌĞǀĞĂůĞĚƐĞǀĞƌĂůŵƵĚ
ƐƚƌƵĐƚƵƌĞƐ ŝŶĐůƵĚŝŶŐĂŵŽƐƋƵĞďƵƌŝĞĚ ŝŶ ƚŚĞ ƐĂŶĚ ?ƚ ƚŚĞ ƌĞƋƵĞƐƚŽĨDƌ ? :ĞƌĞŵŝĞ^ĐŚŝĞƚƚĞĐĂƚƚĞ ?ĐŽ ?
ĚŝƌĞĐƚŽƌŽĨƚŚĞĞǆĐĂǀĂƚŝŽŶ ?ĂĨŝƌƐƚƚĞĐŚŶŝĐĂůĞǆƉĞƌƚŝƐĞŵŝƐƐŝŽŶǁĂƐĐĂƌƌŝĞĚŽƵƚĨƌŽŵƚŚĞ ? ?ƚŚƚŽƚŚĞ ? ?ƚŚ
EŽǀĞŵďĞƌ  ? ? ? ?ďǇƚǁŽZƚĞƌƌĞĞǆƉĞƌƚƐ ƚŽĂĚǀŝƐĞŽŶƚŚĞĐŽŶƐĞƌǀĂƚŝŽŶŽĨƚŚĞƵŶĐŽǀĞƌĞĚƌĞŵĂŝŶƐ ?
ǀĞŶƵĞƐŽĨĐŽŽƉĞƌĂƚŝŽŶǁŝƚŚƚŚĞ^ĂƵĚŝĂƵƚŚŽƌŝƚŝĞƐĨŽƌƚŚĞŵĂŶĂŐĞŵĞŶƚĂŶĚĐŽŶƐĞƌǀĂƚŝŽŶŽĨĞĂƌƚŚĞŶ
ŚĞƌŝƚĂŐĞŝŶ^ĂƵĚŝƌĂďŝĂǁĞƌĞĂůƐŽĚŝƐĐƵƐƐĞĚǁŝƚŚƚŚĞŽƵŶƐĞůůŽƌĨŽƌŽŽƉĞƌĂƚŝŽŶĂŶĚƵůƚƵƌĂůĂĐƚŝŽŶ
ĂƚƚŚĞŵďĂƐƐǇŽĨ&ƌĂŶĐĞ ?Dƌ ?:ĞĂŶ>ŽƵŝƐ>ĂǀĞŝůůĞďĞĨŽƌĞĂŶĚĚƵƌŝŶŐƚŚĞŵŝƐƐŝŽŶ ?


 ? ? ? ?KďũĞĐƚŝǀĞƐ
ĞǀĞůŽƉĂƉŝůŽƚƉƌŽũĞĐƚŽŶů ?zĂŵĂŵĂĨŽƌƚŚĞĐŽŶƐĞƌǀĂƚŝŽŶŽĨ^ĂƵĚŝĂƌĐŚĂĞŽůŽŐŝĐĂůŚĞƌŝƚĂŐĞƚŽŐĞƚŚĞƌ
ǁŝƚŚƚŚĞ^ĂƵĚŝ&ƌĞŶĐŚĂƌĐŚĂĞŽůŽŐŝĐĂůŵŝƐƐŝŽŶƚŽ P




• ƵŝůĚĂƉĂĐŝƚŝĞƐŝŶƚĞƌŵƐŽĨĞĂƌƚŚĞŶ
ŚĞƌŝƚĂŐĞĐŽŶƐĞƌǀĂƚŝŽŶ






• ĞĨŝŶĞĂŶĚŝŵƉůĞŵĞŶƚĐŽŶƐĞƌǀĂƚŝŽŶ
ƚĞĐŚŶŝƋƵĞƐƚŚĂƚĐĂŶďĞĂƉƉůŝĞĚŝŶďĞƚǁĞĞŶ
ĞǆĐĂǀĂƚŝŽŶĐĂŵƉĂŝŐŶƐ






• WůĂŶƚŚĞƐŝƚĞĚĞǀĞůŽƉŵĞŶƚ


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 ? ? ? ?ĐƚŝǀŝƚŝĞƐ



 ? ? ? ?
ũĂŶƵĂƌǇ ĨĞďƌƵĂƌǇ ŵĂƌĐŚ ĂƉƌŝů ŵĂǇ ũƵŶĞ ũƵůǇ ĂƵŐƵƐƚ ƐĞƉƚĞŵ ŽĐƚŽďƌĞ ŶŽǀĞŵď ĚĞĐĞŵď















 ? ? ? ?
ũĂŶƵĂƌǇ ĨĞďƌƵĂƌǇ ŵĂƌĐŚ ĂƉƌŝů ŵĂǇ ũƵŶĞ ũƵůǇ ĂƵŐƵƐƚ ƐĞƉƚĞŵ ŽĐƚŽďƌĞ ŶŽǀĞŵď ĚĞĐĞŵď

















 ? ? ? ?ŽƐƚĞƐƚŝŵĂƚĞ

DŝƐƐŝŽŶƐ ? ?ŵŝƐƐŝŽŶƐ ? ?ĨůŝŐŚƚƐ ?ǀŝƐĂƐ ?ƉĞƌĚŝĞŵƐ ? ? ? ?  ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?   
&ĞĞƐ ? ? ? ?ĚĂǇƐĨŽƌƉƌĞƉĂƌĂƚŝŽŶ ?ŐƌĂƉŚŝĐǁŽƌŬ ?ŵŝƐƐŝŽŶ ĂŶĚƌĞƉŽƌƚŝŶŐ ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?  ?  ? 

 dKd> ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?  ?

dŚŝƐĐŽƐƚĞǆĐůƵĚĞƐƚŚĞĐŽƐƚŽĨƉƌĞƐĞŶƚĂƚŝŽŶŵĂƚĞƌŝĂůƐ ?ƉƌĞƐĞŶƚĂƚŝŽŶƉĂŶĞůƐ ?ƐƚĂŶĚƐ ?ĞƚĐ Q ?
&ƵŶĚƌĂŝƐŝŶŐ
WƌĞůŝŵŝŶĂƌǇƐƚƵĚŝĞƐ

ĞĨŝŶŝƚŝŽŶŽĨĂƐŝƚĞĚĞǀĞůŽƉŵĞŶƚ
ƉůĂŶ ?ĐŽŶĐĞƉƚƐĂŶĚƐƚƌĂƚĞŐŝĞƐ ?
DŝƐƐŝŽŶ ?

• WƌĞƐĞŶƚĂƚŝŽŶŽĨƚŚĞƐƚƵĚǇƚŽ
^ĂƵĚŝĂŶĚĨŽƌĞŝŐŶƐƚĂŬĞŚŽůĚĞƌƐ
• ŝƐĐƵƐƐŝŽŶĂŶĚĂĚũƵƐƚŵĞŶƚŽĨƚŚĞ
ƉƌĞůŝŵŝŶĂƌǇƉƌŽũĞĐƚĂŶĚ
ĚŝƐĐƵƐƐŝŽŶƐŽŶƚŚĞǀŝƐŝŽŶ
• WƌĞƉĂƌĂƚŝŽŶŽĨŵŝƐƐŝŽŶ ?
DŝƐƐŝŽŶ ?

• ǆƉĞƌŝŵĞŶƚĂƚŝŽŶ
• KŶ ?ƐŝƚĞƚƌĂŝŶŝŶŐŽŶ
ĐŽŶƐĞƌǀĂƚŝŽŶĨŽƌ
ƚĞĐŚŶŝĐŝĂŶƐ
• ĂƚĂĐŽůůĞĐƚŝŽŶĨŽƌƚŚĞ
ĐŽŶƐĞƌǀĂƚŝŽŶĂŶĚƐŝƚĞ
ƉƌĞƐĞŶƚĂƚŝŽŶƉƌŽũĞĐƚ
 ?ƉŚĂƐĞ ? ?
'ƌĂƉŚŝĐǁŽƌŬ

ĚĚŝƚŝŽŶĂůƐƚƵĚŝĞƐĨŽƌ
ƚŚĞƐŝƚĞƉƌĞƐĞŶƚĂƚŝŽŶ
DŝƐƐŝŽŶ ?

• WƌĞƐĞŶƚĂƚŝŽŶĂƚĂĐŽůůĞĐƚŝŽŶĨŽƌ
ƚŚĞĐŽŶƐĞƌǀĂƚŝŽŶĂŶĚƐŝƚĞ
ƉƌĞƐĞŶƚĂƚŝŽŶƉƌŽũĞĐƚ ?ƉŚĂƐĞ ? ?
•  ?ƚƌĂŝŶŝŶŐƐĞƐƐŝŽŶƐĨŽƌƚŚĞ
ŶƚŝƋƵŝƚŝĞƐƐƚĂĨĨ
DŝƐƐŝŽŶ ?

• KŶ ?ƐŝƚĞƚƌĂŝŶŝŶŐŽŶ
ĐŽŶƐĞƌǀĂƚŝŽŶĨŽƌ
ƚĞĐŚŶŝĐŝĂŶƐ
• /ŵƉůĞŵĞŶƚĂƚŝŽŶŽĨƚŚĞ
ƐŝƚĞƉƌĞƐĞŶƚĂƚŝŽŶ
ƉƌŽũĞĐƚ ?ƉŚĂƐĞ ? ?
• WůĂŶŶŝŶŐŽĨĨƵƌƚŚĞƌ
ĂĐƚŝǀŝƚŝĞƐ
103
 
 ? ?ƉƉĞŶĚŝǆ


 ? ? ? ?DŝƐƐŝŽŶĐŽŶƚĞŶƚ


&ƌŝĚĂǇ  ? ? dƌŝƉ'ƌĞŶŽďůĞAPů ?<ŚĂƌũ
^ĂƚƵƌĚĂǇ  ? ? ^ŝƚĞǀŝƐŝƚ
  tŽƌŬŽŶƚŚĞƌĞƉŽƌƚ
  WƌĞƉĂƌĂƚŝŽŶŽĨĂWŽǁĞƌWŽŝŶƚƉƌĞƐĞŶƚĂƚŝŽŶŽŶƚŚĞĐŽŶƐĞƌǀĂƚŝŽŶŽƉƚŝŽŶƐ
^ƵŶĚĂǇ  ? ? WƌĞƉĂƌĂƚŝŽŶŽĨĂŵŽƌƚĂƌƐĂŵƉůĞǁŝƚŚŵĂƚĞƌŝĂůƐĐŽůůĞĐƚĞĚŝŶƚŚĞůĂŶĚƐĐĂƉĞ ?ŵƵĚ
ďƌŝĐŬƐĨƌŽŵƌƵŝŶƐ ?ƐƚƌĂǁ ?ǁĂƚĞƌĂŶĚĐĂŵĞůĚƵŶŐ ?
  ^ĂŶĚƌĞŵŽǀĂůŝŶƌŽŽŵ ? ? ? ?ƐĞĐƚŽƌ ?ƚŽƉƌĞƉĂƌĞĨŽƌƚŚĞƚĞƐƚŝŶŐŽĨƐĂĐƌŝĨŝĐŝĂů
ŵŽƌƚĂƌƐ
  ŝƐĐƵƐƐŝŽŶŽĨĐŽŶƐĞƌǀĂƚŝŽŶŽƉƚŝŽŶƐǁŝƚŚƚŚĞ&ƌĞŶĐŚĂƌĐŚĂĞŽůŽŐŝĐĂůƚĞĂŵ
DŽŶĚĂǇ  ? ? DĞĞƚŝŶŐǁŝƚŚ:ĞĂŶ ?>ŽƵŝƐ>ĂǀĞŝůůĞ ?ŽƵŶƐĞůůŽƌĨŽƌŽŽƉĞƌĂƚŝŽŶĂŶĚƵůƚƵƌĂůĂĨĨĂŝƌƐ
  sŝƐŝƚŽĨů ?<ŚĂƌũƉƌŝǀĂƚĞŵƵƐĞƵŵ
  tŽƌŬŽŶƚŚĞƚĞŵƉŽƌĂƌǇƉƌŽƚĞĐƚŝŽŶŽƉƚŝŽŶƐ
dƵĞƐĚĂǇ  ? ? ^ĂĐƌŝĨŝĐŝĂůŵŽƌƚĂƌƚĞƐƚŝŶŐ
  ŝƐĐƵƐƐŝŽŶƐŽŶƚŚĞƉƌŽƚĞĐƚŝŽŶŽƉƚŝŽŶƐ
  ^ŽƵƌĐŝŶŐƐŽŝůƋƵĂƌƌŝĞƐ
tĞĚŶĞƐĚĂǇ  ? ? WƌĞƉĂƌŝŶŐĂŶĞǁŵŽƌƚĂƌŵŝǆƚƵƌĞ
  &ŝůŝŶŐ ?ŝŶŚĂŝƌĐƌĂĐŬƐŝŶƚŚĞƐĂĐƌŝĨŝĐŝĂůůĂǇĞƌ
  sŝƐŝƚŽĨƚ ?dƵƌĂŝĨŝƐƚƌŝĐƚŝŶĚ ?ŝƌ ?ŝǇĂŚ ?tŽƌůĚ,ĞƌŝƚĂŐĞ^ŝƚĞ
dŚƵƌƐĚĂǇ  ? ? sŝƐŝƚŽĨƚŚĞƐŝƚĞƵŶĚĞƌƚŚĞƌĂŝŶ
  ŝƐĐƵƐƐŝŽŶǁŝƚŚƚŚĞƚĞĂŵŽŶƚŚĞĐŽŶƐĞƌǀĂƚŝŽŶŽƉƚŝŽŶƐ
  ŽƌƌĞĐƚŝŽŶŽĨƚŚĞƌĞƉŽƌƚǁŝƚŚ:ĞƌĞŵŝĞ
&ƌŝĚĂǇ  ? ? tŽƌŬŽŶƚŚĞƌĞƉŽƌƚ
  dƌŝƉďĂĐŬů ?<ŚĂƌũAP'ƌĞŶŽďůĞ
^ƵŶĚĂǇ  ? ƌƌŝǀĂůŝŶ&ƌĂŶĐĞ


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13/ Prospective recommendations
Improving touristic development by preventing site destruction
%\LWVORFDWLRQLQWKHYLFLQLW\RIDO5L\DGKDWRXULVWLFGHYHORSPHQWRIDO.KDUMDUHDLVKLJKO\FRQFHLYDEOHE\WKHFRPEL-
QDWLRQRILWVQDWXUDODQGDUFKDHRORJLFDOSRWHQWLDO
$QDUFKDHRORJLFDOWRXUFRXOGEHHDVLO\UHDOL]HGJRLQJWKURXJKWKH%URQ]H$JHQHFURSROLVHVRIՏ$\QDOԵLODՏDQGDO
Տ$IMDWKHVRXUFHVRIՏ$\QDOԵLODՏWKHTDQDWRIՏ$\Q)DU]ƗQWKHDUFKDHRORJLFDOVLWHRIDO<DPƗPDDQGWKHDQFLHQWPXG-
EULFNYLOODJHVRI6DOPL\\DDQG<DPƗPD
1HYHUWKHOHVVQRQHRIWKLVFRXOGEHGRQHLIWKHVHVLWHVDUHQRWSURWHFWHGIURPWKHWKUHDWRIDQLPPLQHQWGHVWUXFWLRQ'XU-
LQJRXUVXUYH\RIWKHRDVLVRIDO.KDUMLWDSSHDUHGWKDWVRPHRIWKHDUFKDHRORJLFDOVLWHVPHQWLRQHGLQWKHODWH¶VRU
LQWKH¶VKDGEHHQGHVWUR\HGE\WKHRQJRLQJXUEDQL]DWLRQLQGXVWULDOL]DWLRQDQGDJULFXOWXUDOSUDFWLFHVLQWKHDUHD
0RUHRYHUSUHVHQWO\WZRDUFKDHRORJLFDOVLWHVDUHXQGHUWKHLPPHGLDWHWKUHDWRIWKLVSURFHVV
WKHTDQDWDW$\Q)DU]kQ¿J
WKH%URQ]H$JHQHFURSROLVDWDO$IMD¿J
7KHVHWZRVLWHVDUHXQLTXHE\WKHLUORFDWLRQWKHVFLHQWL¿FLQIRUPDWLRQWKH\KROGDQGWKHWRXULVWLFSRWHQWLDOWKH\KDYH
7KHUHIRUHZHXUJHWKH6DXGL&RPPLVVLRQIRU7RXULVPDQG$QWLTXLWLHVWRPDNHWKHLUEHVWWR
DFTXLUHWKHSORWRIODQGZKHUHWKHVHVLWHVDUHORFDWHG¿J
IHQFHWKHVHDUHDVLQRUGHUWRSUHYHQWGHVWUXFWLRQORRWLQJRUGDPDJLQJE\UXEELVKGHSRVLW
)LJXUHWKHRQJRLQJSURFHVVRIGDPDJLQJDQGGHVWUXFWLRQRIWKHTDQDWDWՌ$\Q)DU]ƗQ
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)LJXUH$OՌ$IMDXQLTXHQHVVRIWKHEURQ]HDJHQHFURSROLVLQWKHDUHD
)LJXUH$OՌ$IMDWKHWKUHDWRIPRXQWDLQTXDUU\LQJRYHUWKHQHFURSROLV
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)LJXUHDOՌ$IMDDUHDWRSURWHFWUHGLQSULRULW\SXUSOHLQDVHFRQGWLPH
)LJXUHՌ$\Q)DU]ƗQDUHDWRSURWHFWLQSULRULW\
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Ǧ¢
2XWVLGHWKHIHQFHGDUHDRIWKHDUFKDHRORORJLFDOVLWHDWDO<DPƗPDWZRDUHDV\LHOGHGHYLGHQFHRIUHPDLQVRIRXWPRVW
LPSRUWDQFH¿J
WRWKHQRUWKZHVWRIWKHVLWHXQGHUPRGHUQFDPHOHQFORVXUHVWKHUHPDLQVRIDKXJHEXLOGLQJSRVVLEO\EHLQJD
IRUPHUSDODFHRUDQHOLWHUHVLGHQWLDOEXLOGLQJDUHYLVLEOHRQWKHJURXQG7KH\KDYHEHHQPDSSHGGXULQJWKHQG
¿HOGVHDVRQ7KH\ZRXOGGHVHUYHWREHSURWHFWHGDQGH[FDYDWHG
WRWKHVRXWKZHVWRIWKHVLWHQHDUPRGHUQFDPHOHQFORVXUHVDVPDOOWUHQFKKDVEHHQGRQHWKLVVHDVRQVKRZ-
LQJWKHSUHVHQFHRILVODPLFSRWWHU\ZRUNVKRSVRIXWWHUPRVWLPSRUWDQFH7KH\DWWHVWDODUJHVFDOHSUHLQGXVWULDO
SURGXFWLRQRISRWWHU\LQ&HQWUDO$UDELDWKDWPLJKWKDYHÀRRGHGWKHPDUNHWLQWKH3HQLQVXODGXULQJWKH$EEDVLG
SHULRG7RSURWHFWWKLVDUHDDQGWRH[FDYDWHWKHUHPDLQVZRXOGSURYLGHXVZLWKYDOXDEOHLQIRUPDWLRQUHJDUGLQJ
WKHHFRQRPLFSUDFWLFHVGXULQJWKHHDUO\,VODPLFSHULRGDQGUHJDUGLQJWKHFRPPHUFLDOQHWZRUNZLWKLQWKH3HQ-
LQVXODDWWKDWWLPH
7KHUHIRUHZHXUJHWKH6&7$RQSXUFKDVLQJDQGSURWHFWLQJWKHVHDUHDVVRDVWRSUHYHQWWKHGHVWUXFWLRQRIXQLTXHDU-
FKDHRORJLFDOIHDWXUHVLQ&HQWUDO$UDELDDQGWRHQDEOHWKHLUH[SORUDWLRQLQWKHLPPHGLDWHIXWXUH
Ǧ¢
$UHVWRUDWLRQSURMHFWIRUWKHPRVTXHH[FDYDWHGDWDO<DPƗPDKDVEHHQSURSRVHGSDJHVRIWKHSUHVHQWUHSRUW
,WZRXOGEHWKH¿UVWVWHSWRZDUGWRXULVWLFGHYHORSPHQWRQWKHVLWHRIDO<DPƗPD,WLQFOXGHVWKHIRUPDWLRQRIVSHFLDOLVWV
LQ6DXGL$UDELD:HFDOOXSRQWKH6&7$¶VDXWKRULWLHVWRFRQVLGHULWDQGWRLQIRUPXVDERXWHYHQWXDOUHPDUNVDQGDERXW
WKHDFFHSWDQFHRIWKH6&7$WR¿QDQFHWKLVSURMHFW
)LJXUH$UHDVWREHIHQFHGDURXQGWKHDUFKDHRORJLFDOVLWHRIDO<DPƗPD
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